HIGH  FIDELITY  ....  SMALL  SIZE  ....  FROM  STOCK  I 
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A  17  Stnci*  pi4l«  to  iutg  e  k%  «bove 


A»  Jbovf 


UTC  Ultra  cmhmI  au<](0  unitL  are  small  and  light  m  weight,  ideally  suited  to  remote  amplifier  and 
Similar  compact  equipment  High  fidelity  is  obtainable  m  all  individual  units  the  frequency  response 
being  2:  2  DB  from  30  to  20  000  cycles 

True  hum  balancing  coil  structure  combined  with  a  high  conductivity  die  cast  outer  case,  effects  good 
inductive  shielding 


fyet  Si 

Re. _ _ _ enmyv  loeedaiHt  uw 

a  le  Low  impedenct  m>k*.  pickup.  SO.  17S/ISO.  200/2SO.  SO  ohms 
Of  multiple  line  to  tr>d  331.  SOO/600  oHmt 


a  tl  Low  ‘mpodenct  m>kt  pickup  SO.  ?00  SOO  SO. 000  onmi  1100 

_ Of  imt  !o  t  Of  ?  fndt  multipit  klioy  >hi»id%  fof  low  hum  pickup-  _ 

a  12  LOW  impudence  mikt  pickup  SO.  12S/1S0  200/2S0  10.000  onmv  overall 

_ Of  multiple  lioe  to  if>dk _ 333,  SOO/600  oMns  m  two  sect*onk  IS  00 

a-14  Oynamic  m.crophone  to  one  X)  ohirik  SO  000  oAms  overall 

_ Of  two  gfidt _ m  two  iectipni _ 

a  2i  STi'fti  m.kP  pickup  Of  mu  SO.  J7S/lsb  700/250  SO  12S/1S0  200/2S0. 

tiple  Uftf  to  iin»  333.  SO0/6O0  Qr>m\  331  SOO/SOO  ohms _ 15  00 

a  21  mii.ni  'low  imp*d*nce  m.k^  •»0  200/250  SOO/SOO  M  ^200/250  SOO/600  IS  00 

_ pickup.  Of  line  to  Ime  mu*t  p'e  tllpy  kh»eid%  for  low  hum  pickup. 

a  ia  Smile  plate  to  %m|'e  end  tS  000  ohm» _  60  000  ohm^  ?  I  ratio  13  00 


a  24  Sirifi#  plete  to  mu  t  pl»  IS  000  ohm%  V 

_  3 

a  25  Sir>*le  plate  to  mu't'ple  i  n?  ISOOOchmv  SI 

a  MA  ui^aianced  D  C  _  _ _ J 

a  2t  Futh  pUli  low  levirl  p'alet  to  30  000  ohm%  V 

_ multiple  lin?  o  jit?  to  3 

a  27  Crystal  mtcrophont  tn  mui  100  000  ohms  S 

tipie  i«n? _  3 

a  >0  Audiocnok?  2S0h»nfvs  >  S MA 6000 ohrrs D  C  SShenrvs 
a  32  Filter  choAe  60  h?nfvs  .  IS  MA  7000  ohms  0  C  IShenr^s 


SO  000  ohms  overall. 

7  3  1  turn  rjlip  14  00 

ac  000  ohms  Overall. 

7  3J  turn  rat.o  _  11  00 

SO  PS/ISO  200/2Sb’' 

333,  SOO/600  Ohms  IS  00 
SO  12S/1S0,  700/7S0 

J33  SOO/600  nhms _ U  00 

SO  17S/1S0  200/2S0 

333,  SOO/600  ohm^ _ 15  00 

SO  I7S/1S0  7W/7SO 

SOO/600  ohms  _  15  00 

s'  lOMArSOOohmsOC  ~  10  W 
ti  30  MASOO  oh^msO  C  5  On 


im  A 

I'l”  I  I’l 


UlC  OUNCIR  compofienK  lepreienl  t(i*  acme  in  compact  quality  tiansfotmers  These  units,  aihich  weigh 
one  ounce  aie  fully  impregnated  and  sealed  in  a  drawn  aluminum  housing  ’•  diameter  mounting 
opposite  terminal  board  High  fidelity  characteristics  are  prov.ded  uniform  from  40  to  15.000  cycles, 
ficept  lor  014  015  and  units  carrying  OC  which  are  intended  lor  voice  frequencies  from  150  to 
4  000  cycles  Maiimum  level  0  06 


ty*. 

N.  afpiicaiiM _ 

P  1  M  ftv  piCkup  Of  lin«  to 

1  |rid _ _  _  _ 

0  2  M  ke  pickup  Of  lin«  to 

2  gridt  _ _ 

I  ®  *  DyhjmtC  mik?  to  1 

®  ^  -  Smg  »  piatf  to  1  |rid _ 

I  15  Flat#  to  ifid.  D  C  in  Pn 

^  0  • _ Siryt#  plat#  to  2  pridk 

0  7  F^atf  to  2  fridt 

D  C  .n  Ff  1^ _ 

OUNCfR  II _ S»n|t#  plat#  to  im# _ 

CASE  I  I  F’at#  to  lin#^  D  C  ih  Ffi 

D<J  I  IS  high  0  10  Push  puM  piatrt  to  im# 


-  Fr>  liM 

SO  2O0/2S0 
SOO/600 
SO  206/2Sb 
_SOO/600 

IS.OOO 
IS.OOO 
IS, OOP 
IS  o66 

J5,oqo'^ 

IS.OOO 
30,000  ohms 
put#  to  piat#  _ 


SO.  200/2S0.  S00/600  13  25 

SO.  2O0/2S0.  SOO/SOO  13  25 
SO  2O0/2SO.  SOO/600  13  25 
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COVER 


NEW  IDEAS  IN  TELEVISION  STUDIO  DESIGN,  by  N.  F.  Smith .  66 

Separation  of  programming  and  technical  control  increaiet  fleiibility 

SUN  FOLLOWER  FOR  V-E  ROCKETS,  by  Harry  L.  Clorh  .  .  71 

Fbototube  controlled  serro-drire  motort  track  tun  in  upper  atmotpkere  reiearch  • 

f  I 

ELECTRONIC  INSPECTION  OF  ENGINE  CAM  CONTOURS,  by  M.  G.  Turkish .  74 

Voltage  proportional  to  rolre  stem  velocity  is  produced  on  cathode  roy  Krecn  to  reveal  contour  errors 

CURTAIN-ROD  F-M  ANTENNA  FOR  RUSES,  by  Louis  E.  Raburn  .  7t 

lody  forms  part  of  tunable  korizontol  loop  eikibiting  nearly  omnidirectional  charocteristKt 

GETTER  MATERIALS  FOR  ELECTRON  TUBES,  by  W.  Espe.  M.  Knoll,  M.  Wilder  BO 

Complete  summary  of  all  materials  used  to  remove  gos  in  electron  tubes  without  otensive  pumping 

AIRCRAFT  IGNITION  TESTER,  by  W.  M.  Bauer  and  L.  G.  Sands.  .  S7 

Ignition  system  can  be  tested  on  ground  under  simuloted  flight  conditions 

VIDEO  PROGRAM  RECORDING,  by  F.  Gillette,  G.  King  and  R.  White  .  90 

Electronic  circuits  substitute  for  movie  comera  mechanisms  to  provide  independence  of  synchronising  frequency 

PRODUCTION  TESTER  FOR  TRANSISTORS,  by  L.  P.  Hunter  and  R.  E.  Brown  96 

A-C  tester  gives  transistor  characteristict  quickly  and  conveniently 

SELECTIVE  MIXING  AMPLIFIER  FOR  AIRCRAFT,  by  Paul  B.  King  100 

Permits  pilot  ond  copilot  to  select  communication  ond  navigation  focilities 

PRECISION  PHASEMETER  FOR  AUDIO  FREQUENCIES,  by  J.  Frits  102 

Pbose  -comparison  instrument  attains  one  tenth  degree  occurocy  at  audio  frequencies 

A  FAST  SWEEP  CIRCUIT,  by  N.  L.  Davis  and  R.  E.  White .  107 

Oscilloscope  sweep  speed  of  100  inches  per  Msec  is  obtained  from  thyratron 

CALCULATING  UHF  FIELD  INTENSITIES,  by  Frederick  W.  Smith  .  110 

Prediction  of  television  propagation  for  470  to  890  me  including  nulls  and  masima 

CATHODE  FOLLOWER  VIDEO  RESPONSE,  (Reference  Sheet),  by  R.  H.  Baer  . 114 

Chart  gives  ratio  of  permissible  pulse  drive  to  low-frequency  sine-weve  input 

lUSIHESS  BMEn  SO  ELECTION  AIT  .  120  NEW  BOOKS  112 

CBOOSTALK  IS  NEW  PRODaCTS  124  BACKTALX  .  112 

TUBES  AT  WORK  IIS  NEWS  Of  THE  INDUSTRY  120  INDEX  TO  ADVERTISERS  iLosI  Paqn) 


DONALD  G.  FINK,  Editor,  W.  W,  MacDONALD,  Managing  Editor,  John  Markus,  Vin  Zeluff,  A.  A.  McKentie,  Aisociait  [ditan,  William 
P  O'Brien,  James  D  Fahnestock,  Assistont  Editon;  John  M.  Carroll  (on  Militory  Leave),  Ann  Mastropolo,  Marilyn  Wood,  (ditarial  Assiitonts, 
Gladys  T  Montgomery,  Washington  Editor;  Harry  Phillips,  Art  Director,  Eleanor  Luke,  Art  Assistant 

KEITH  HENNEY,  Consulting  Editor 

H.  W,  MATEER,  fublishar,  WALLACE  B.  BLOOD,  Managtr;  8.  S.  Qoint,  Buyers'  Guide  Manager,  D  H.  Miller,  James  Girdwood,  New 
York,  Wm.  S.  Hodgkinson,  New  (nglottd;  Warren  W.  Shew,  Philadelphia;  C.  D.  Wardner,  Chicago,  J.  L.  Phillips,  Clereland,  J  W  Otterson, 
San  Francisco;  Carl  W  Dysinger,  lot  Angeles:  Ralph  C.  hdaultsby,  Atlanta;  Bernard  H.  Butler,  London,  Engfond 


CnHmH  Co^r»«iif  IfSO,  by  McGrow. Hill  Pyblisbm^  Compony.  Iik  All  tipbn  Rcttrvtd  McGtAW  HILL  fURLlSHING  COMPANY.  INCOR. 
PORATfD  JAMfS  H  McGRAW  (1I40-I94R).  Foyndcr  •  PUlLICATlON  OMICC.  Rb-Ub  Nortb  Broodoy,  Alboiiy  1.  N  Y.,  U  S.  A 
fDiTORIAl  AND  IXECUTIVE  OFElCES.  3M  Wttf  42m4  $1.  Now  York  IS,  N  Y.,  U  $  A 


Coni*  w.  McGrow.  Pr«fio*M:  Wlllor^  T.  COovoilor,  Ciocottvo  Vlro.^mlOoot:  AooooOA.  Cororil.  Vloo-PrwIOoot  ooO  TrooBvror;  lokn  J.  f trto.  Boofotory.  Pool  Mootfooiory. 
senior  Vi«o-Pro*ii*nt.  PoMlcotiooB  DivfBloii;  Rololi  B-  B«ttk.  lOltorlol  Olroctor;  Nottoii  BonO.  ViCB-ProolOoiit  ooO  Dlroctor  of  ARvonUlof;  J.  C.  Btockburo.  Jr.,  Vk*- 

Pr*«t0oot  o«0  Oirartof  of  Clrcoiotioo ;  Ooitor  K*«tor.  OIroetor  of  iBOnokk*  OoMnoio«it:  Rooaoll  F.  AoOorooo.  CAttor.  WoHA  Mobpb. 

ELECTBONICA  OrtoBoP.  IMA:  Vol.  23  No.  lO.  PoMUkoA  oiootbt*  vlto  oo  aAAItloool  Ibooo  Io  Jooo.  prloo  7So  o  oopy  for  U.  B.  onA  oooM**lo««.  oi»A  CohoAa:  |l  B#  for 
Loti*  Asorteo:  t2.M  for  oil  oflior  forolon  eoootnoo.  Boyv*'  Goloo  12. At.  Allow  of  1*4*1  too  Aoy*  for  etioofo  of  oAAr**o.  All  •ooioiofikotlooB  oboot  Boboorlftloot 
sbooiA  bo  oAArooooA  to  tbo  OIroetor  of  Clroolotloo.  Boboonptloo  roto*— UnItoA  Blotoo  ooA  poooooolooo.  M  AA  o  yoor.  tt.OA  fm  two  yoort.  |I2.AA  for  tbroo  yoort.  CooaAo 
(CooUloo  fo*AB  ooooftoA).  fiA  AA  o  yoor.  til  OA  for  two  yoort.  t2A.AA  for  tliroo  yoort.  Lotio  Aworkoo  toootHo*  tiS  AA  tor  Ofk  yoor.  S3S.AA  for  two  yoort.  AM  00  for  tbro* 

Port  AM  otbor  toootriot  t2A  AA  for  oo*  yoor.  t3A.AA  for  two  yoort.  B4A  AA  for  tiHwo  yoort.  Ptoooo  MAkoto  ootMloo  ooA  eomAOiiy  oooooctioo  oo  oil  tobotrlotlon  orAtrt 

MoroA  os  AoeonA  Clot*  wottor  Aotfst  2A.  lAM.  ot  Pon  Moo.  AlOooy.  Now  Vort.  ooAor  tbo  ort  of  Moreb  J.  IA7«  BRANCH  OFFICEB:  120  North  Mkbkon  Avooo*. 

. *  "  *  PbMoAoIpblo  3;  CkvotooA  II;  OotroM  26:  At.  Look  A 


*  (K  M  rrunuficturn  i  new  type  of  Catalytic  Exhaust  which  takes  the  place 
of  the  standard  muffler  .  .  .  makes  the  exhaust  gases  of  gasoline  engines  both 
non  poisonous  and  odorless.  When  applied  to  Fork  Lift  Trucks,  tor  example, 
nukes  them  safe  for  inside  use. 


iPifyi. . .  helps  the  OXY-CATALYST  M(g.  Co. 


NON-POISONOUS 


This  IS  why  esery  OCM  Exhaust  now  carries  a  Marion-made,  thermixouple- 
ojieuted  pyrometer  on  the  instrument  panel.  It  indicates  the  temperature  of  the  exhaust 
gases,  tells  when  the  unit  is  operating  within  the  safe  range.  It  also  measures  the 
air  fuel  ratio  while  idling  ancl  so  keeps  a  constant  check  on  engine  efficiency. 


\X'hen  you  seek  meters  for  unusual  or  standard  applications,  it  will  pay  you  to 
insevtigate  Marion  Point  for  point,  Marion  invites  comparison.  Ask 
for  catalog  There  is  no  obligation.  Marion  Electrical  Instrument  Company, 

401  Canal  Street,  Manchester,  New  Hampshire. 


In  developing  the  CK  M  Exhaust,  a  special  type  of  ruggedized  pyrometer  was 
needed  to  withstand  the  deteriorating  abuse  to  which  (X  M  ecjuipped  machines  are  sub¬ 
jected.  Critical  accuracy,  and  exceptional  dependability  under  extreme  conditions  of  shock 
and  vibration  were  necessary.  Only  Marion  s  new  hne  of  ruggeJizfJ  instruments  could 
HKet  these  recquirements. 


C  MmmJtmm  Ktprtumtmlnm  Ailr«l  44  Dawlortli  a»«4,  Twp4>,  Caw4< 
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NAME 


OlIK  plant  inav  In-  t.ooo,  4,000  or  I'von  ^,000  miles  awav,  I'ut  vou  tan  r»-aih  us  in  24  hours,  and  usually  ^ 
we  tan  ship  immediateU.  J 

You’ll  nee<l  our  tatalog  ol  tourse,  and  our  cpiarterlv  journal  “lethni<|ue"  tells  you  alxnit  new  developments  | 
and  applitations,  so  you'd  better  base  that.  ' 


MAIL 

THIS  COUPON 

NOW 


TO  MUIRHEAD  A  Co  Ltd  •  BECKENHAM  •  KENT  •  ENGLAND 


riciisc  send  me  \oiir  eataloif  and 
ifuarterh  journal  "  iiClISlillH:” 


POSITION 


COMPANY 


ORDER  By  CABLE  — PAT  BY  YOUR  OWN  DOLLAR  CHECK 


MUIRHEAD  &  Co.  Ltd. 

PRltlSION  11  ICTUItAI  INSTRUMINT  MAKl :KS 

BKCKHNH  AM  •  KHNT  -  ENGLAND 

Tiltgrjms  and  tlbles;  MUIRHbADS  61  MhRS  fND 
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ADDRESS 


MUIRHEAD 
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ifHxialuatwn  in  resistors  lets  IRC 
concentrate  on  research  and  quality  control  to 
a  greater  degree  than  any  other  sui)plier. 

Result :—lHC  exploration  anticipates  future  resistor 
nmls— improjes  existing  products  — and  controls 
quality  and  uniformity  in  every  IRC  unit.  I.arge8t 


resistor  manufacturer  in  the  world,  IRC  attracts  the 
finest  of  engineering  talent  We're  using  more  of  such  talent  than  ever, 


now.  to  kwp  step  with  today’s  electronic  requirements  — while 


we  plan  for  tomorrow’s  advances. 
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INTiRNATlONAl  RESISTANCE  CO.  A 

403  N.  BROAD  ST.,  PHIIAOEIPHIA  t,  PA 

PIrotr  iriid  me  (emplete  iHlefmotien  •«  the  itemi  ckeikrd  beUwr:-* 
^lot  Air*  W .  Dei'’-'  ^ed 

Re».»iOf»  IC  ll  PRt  :iSlOR:-  (»  4| 

M.gh  Volioge  Re<'<'or»  iO-7i  Voltmeter  Multiplieri  (0  2) 

Nr.me  O'  d  orid'»u  o<  Wt  'I  IRC-  D'rt'ibutot 

name 

TITLE 

COmPANT 
ADDRESS 
CITT 


^ow«r  •  Voitttf  Mwlltf>l»«rt 

•  UwkiUd  Compoiitiow  R»»Htor%  •  low 
WoHoo*  Wir«  Wowndt  *  Volvm* 
ControH  *Vollo9«  Divitfoci  •  frooMOn 
WifEf  Woun^  •  0«poft*4*d  Cnrbon 
Rrtcitlort  *  UltrO'HF  and  High 
Vc  tog*  Ramiori  *  Inwikitod  CHok«« 


DEPOSITED  CARBON  PRECISTORS 

A  unique  eombinafion  of  accuracy,  stability  oitd  aconemy  mal<«i  IRC 
Deposited  Corbon  PRECISTORS  ideal  for  applications  wfiere  corbon 
compositions  ore  unsuitoble  or  wire-wound  precisions  too  expensive.  Instru- 
mentotion,  odvonced  electronics  ond  critical  television  circuits  also  benefit 
from  their  wide  roisge  of  values,  low  voltage  coefficient,  excellent  frequency 

chorocteritticx,  predictable  temperoture  characteristics,  high  volt- 
_  _  age  rating,  low  noise  level  and  small  site.  Coupon  brings 

full  particulars  in  Bulletin  B-4. 


Eitgmeered  for  hrgh  voltoge  applications  where  high 
resistaiKe  oisd  power  ore  required,  IRC  Type  MVX 
Resistors  are  particvlorly  suited  to  many  types  of 
television  aisd  electronic  circuits.  Unique  application  of 
IRC's  proven  filament  resistaiKe  coating  in  helical 
turns  on  a  ceromic  tube  provides  o  conducting  polb 
of  long,  effective  length.  Resulh  A  unit  of  high  relit- 
toiKe  value  with  resistonce  materials  hovirsg  rekstlM'-.'' 
ly  low  specific  resistance.  Type  MVX's  hove  3  vAtt 
rating,  are  exceptionally  stoble— peimit  the  usefrf 
high  voltage  on  the  resistor  while  keeping  voltAe 
per  unit  lersgth  of  path  comparatively  lew.  SAd 
coupon  for  complete  details  in  Bulletin  G-3.  B 


Sealed -precision  IRC  Type  MF 
Resistors  ore  completely  impervious  to  moisture — hove  proved  themselves 
depetsdoble  voltmeter  multipliers  for  use  uitder  the  most  severe  humidity 
conditions.  Eoch  multiplier  consists  of  a  number  of  IRC  Precision  Resistors,  mounted, 
interconnected,  ond  eiKOsed  in  o  glozed,  hermeticolly  sealed  ceromic  tube. 
MF's  ore  compact,  rugged,  stable,  easy  to  iiHtall,  ond  moy  be  used  with  very 
little  drain  on  the  power  supply.  Individuol  precision  resistors  may  be  either 
inductive  or  noninductive,  so  that  they  may  be  used  on  AC  os  well  os  DC.  Moil 
coupon  for  full  data  in  Bulletin  0-2. 
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Typo  CVH—With  Harmonic 
fiitar: 


Incorporates  harmonic  neutralizer 
circuit  ...  *  1%  regulated  volt¬ 
age  .  .  .  less  than  3%  harmonic 
distortion. 


Typo  CVE  —  Plata  and  Filament 
Supply: 

A  single,  compact  source  of  fila¬ 
ment  and  plate  supply  voltages 
regulated  to  within  3^  or 
less  with  line  voltage  variations  of 
100-300  volts. 


Typo  CV—Standard: 


Wide  range  of  capacities  and  volt¬ 
ages  .  .  .  regulation  1%  or  less 
with  a  total  primary  variation  of 
30%  .  .  .  for  electronic  equipment 
requiring  close  regulation. 


Typo  CVA—Par  Television 
Receivers: 


Voltage  regulation  of  home  TV 
Receivers  at  moderate  price  .  .  . 
plug-in  type  .  .  .  regulation  3% 
or  less. 


Another  Engineer’s  Problem  Solved 


SUBJECT 


PROBLEM 


HIGH  TEMPERATURE 

"COMPUTER" 

CAPACITORS 


To  design  1  mfd.  ca¬ 
pacitors  having  high 
resistance  at  85**  ta 
125®C. 


SOLUTION 


Several  types  of  plastic  film  dielectrics  have  unusually  high  volume  and  surface  resistivity  at  high  tempera¬ 
tures.  fiowever,  all  but  nvo  of  the  presently  available  materials  have  relatively  high  dielearic  absorption. 
Absorption  sets  up  a  residual  charge  which  is  objectionable  at  frequencies  of  10  cycles  or  less. 

Type  P  61m  has  low  dielectric  absorption  and  very  high  resistance  at  85°C.  A  Type  PAC  1  mfd.  capacitor 
in  a  (^P  70  style  can,  1  13/16  x  1  1/16  x  3"  has  a  resistance  of  2<K),000  megohms  at  300V  at  83°C.  Al¬ 
though  this  capacitor  can  be  used  at  100°C,  the  resistance  drops  and  the  life  expectancy  is  poor. 

l\ing  Type  T  61m.  a  capacitance  of  only  .03  mfd.  can  be  obtained  in  the  same  can.  However,  at  125®C, 
resistance  comparable  to  Type  P  at  85  C  can  he  realized.  Type  TA  capacitors  can  he  operated  up  to 
200 ’C. 

At  85  C  and  higher,  gasket-type  terminals  introduce  amsiderahle  shunt-leakage.  Therefore,  glass-to-metal 
seals  are  used.  For  high  humidity  conditions,  the  glass  must  be  treated  with  silicone.  Even  so,  at  90^r  R.H., 
the  maximum  resistance  for  a  metal  can  capacitor  with  a  pair  of  glass-to-metal  insulators  is  5  x  10‘*  ohms. 
For  this  reason  where  smaller  capacitances  are  required  our  glassmike  container  style  is  very  advantageous. 
The  type  numbers  are  PAG  and  TAG. 

Type  PA  and  TA  capacitors  are  used  in  servo  ampli6ers,  integrating  and  differentiating  circuits,  electronic 
calculators,  etc. 

•  •  • 

Whiil  is  Y()l!R  engineering  prohlem? 

Your  inquiries  uill  receive  immediate  attention. 


W«  manufacture  a  standard  lina  of  Ploiticon  Capocitori, 
Pulse  Forminf  Networks  and  Hifk  Voltofe  Power  Sufpliet. 
Wrfta  for  our  catalog. 


{]0nnli>nsi>r  l^rinluots 

1  3  7  5  NORTH  BRANCH  STREET  •  CHICAGO  32.  IlllNOlS 
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rttniTT  niCTKKAI  INSTtUMlNT  COMMNT  .  tlUP^TOM  OMiO  U  \  A 


Moilel 


unr  knol>-<*\lra  lar^r  ru«\  to  Itirii- itith  thr  panrl, 
rontrol^  all  ran!;rs.  Thi^  <mf  knoh  save*  your  lime— 
inininii/es  llie  eliaurrs  of  ■■|>iirti  oiil'>‘’  lie<-aii'»c  you  ilon'l 
have  to  tcmemlnT  to  •a'l  anotlirr  rontrol.  You  can 
v»orl.  fa-t  with  Model  titlt  with  voiir  eve«  a<t  well  a*  your 
hand's.  I.ook  at  that  M-ale-wide  ojien— ea«y  to  read, 
acruralely.  lhi<  is  a  fmitolh  Tl  IrHier.  Fast,  <iafe,  no 
(irojeclinp  knohs,  or  jaiks,  or  meter  case.  Get  your 
hand  on  that  single  control  and  you’ll  see 
wh>  ihou'.inds  of  "Model  <i.f(l‘s’'  are  already  in  u.se  in 
almost  e\ery  kind  of  eleilrical  testing 


Triplett 


in  Co^oda  Inpr^mpntt  pf  Co^odm.  OdP'gpHwn.  On^onp 


Oefober,  F950  —  ELECTRONICS 


i 


nutshell 


•  •  •  •  the  Karp  story  is  this: 


KARP  METAL  PRODUCTS  CO.,  INC. 


215-63rd  STREET,  BROOKLYN  20,  NEW  YORK 


^hrrf  jnr  >lrif 


We  have  the  most  modern  painting  and  finishing 
department,  which  is  completely  dust  proof,  and 
equipped  with  the  newest  water-washed  spray 
booths  and  baking  ovens. 

We  ore  geared  to  produce — ot  the  right  cost  for 
its  specifications — anything  from  a  simple  box  or 
chassis  to  the  largest  transmitter  housing — and 
in  any  quantity 

In  short,  we're  at  your  service  for  sheet  metal 
fabrication  ot  its  best.  And  we  meon  service! 


Ociobtr,  1950  -  ELECTRONICS 
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We  are  specialists  in  sheet  metol  fabrication  with 
over  25  years'  experience  in  our  craft. 


We  have  some  of  the  most  ingenious  men  in  the 
industry  -especially  in  our  engineering  depart¬ 
ment  and  omong  our  technicians. 


We  hove  70,000  square  feet  of  ultra-modern  plant, 
with  every  up  to  date  oid  in  the  way  of  tools,  dies 
ond  machinery. 


Centralab  Model  2  Radiohm 

A  1951  CONTROL  FOR  1951  DESICNS 


'0^  \ 


5r 


V>  *i  ' 

'■ 


14  Good  Reasons  Why  ' 

CRL*S  Model  2  Radiohm  is  the  Control  for  You! 


Suitih  —  with  jHMitive  detent  tn  b<ith  on  »nd  off  fnm 
fKin%.  Itfmtndh  —  with  surtitet  elrvited  to  eiimmiie 
dAAKer  ut  shoiting  to  cover  leg»  .  .  •  l*''  hole  diameter 
for  simplihed  wtrinc  .  .  .  hot  tin  dipf^o  for  easy  solder- 
me  .  .  mcthanuar  lock  to  prevent  loosening  in  soldering 

operations. 

2.  Cadmium  plated  steel  ccwtr  completely  shields  resistor. 

3.  InittUio^s  high  dielectric  strength  permits  breakdown 
test  at  1000  volts  R.  M.  $.  Dust  and  dirt  can't  get  in. 

4.  St»p,  of  cup  design,  provides  superior  switch  shielding 
•  •  •  gives  you  excellent  torque  strength  without  distortion. 

5.  High  grade  laminated  rhenolic  shoe  maintains  high 
insulation  resistance  under  humidity  conditions. 

4.  Contact  Spring  gives  you  double  wiping  contacts  on 
both  resistor  and  center  terminal  ring  ...  is  accurately 
formed  to  maintain  uniform  pressures  and  mimmire  noise. 
7.  Fleitro  tin-nlated  termtmsls  provide  soldering  ease. 
Tightly  crimped  terminals  give  you  direct  contac  t  to  re- 


•Sutuh  Typt,  Tapped,  Exploded  View;  Switch  Type,  Untapped. 


Sistor  .  .  .  assure  constant  contact  under  humidity  and 
soldeting  conditions. 

I.  Resutor  is  made  of  special  resistance  material  bonded 
to  high  quality  phenolic  for  smocAh  operation,  low  noise 
level,  outstanding  humidity  characteristics. 

9.  Cadmium-tipped  tenter  terminal  provides  easy  soldering 
.  .  .  gocxl  shell  life  Without  oxidation.  Adequately  lubri¬ 
cated  tor  good  rotation  life,  center  terminal  is  hnished  to 
give  you  smooth  take  off  .  .  .  minimum  noise. 

10.  Laminated  nhennlic  base  mintains  high  insulation  re* 
sisiarue  under  humidity  conditions. 

II.  Cadmium  plated  steel  groamd  plate  assures  t>4>sttive 
grounded  cosrer. 

12.  Cadmium-plated  steel  hnthtng  is  accurately  finished 
and  th  to  shaft  for  smooth  riAation. 

13.  Retatmng  rtng. 

14.  $haU>  Unlimited  variations  available  to  meet  your 
^lecitscations. 


Cen^al^  —  DEVELOPMENTS  THAT  CAN  HELP  YOU^ 


Oivislai  tf  GIOIE'UNION  INC •Milwaakaa 


Centralab  Components 

AND  ALL  OfHIR  ELIC 


T  MM<lNr  ihr  Ut);r  variety  of  usrt  (or  peak-quality  controls  that  arc  only  l)/I6*  in  diameter, 
yet  lated  at  t/2  watt.  That's  Centralab  s  great  new  line  of  Model  2  Radiohms.  Designed 
for  television  and  radio  sets,  sound  and  test  equipment,  the  versatile  Model  2  is  just  what  you 
need  (or  many  other  electronic  uses  where  a  combination  of  small  size  and  finest  performance 
is  essential.  CRL  Model  2  Omtrols  are  precision  budt  of  the  finest  materials  to  give  you  lower 
noise  level  .  .  .  longer  life  Their  clinche<l  terminals  iiuure  rigid  contact  to  the  resistance 
elensent  ursder  humidity  and  sohiering  conditions  VChat's  more,  Mixlel  2's  complete  line  of 
5  basic  switches  —  H.  and  I  amp.  —  provide  24  switch  combinations  for  real  flexibility  in 
application  and  design  for  all  the  facts,  sec  your  CRL  representative  or  write  direct. 


N,  w  (rnlialib  .Vf.slrl  Kadiohm  (  oolrol 
lilt  'lOgK  unit  plain  i\pt  un'apps  I  tighi. 
tw  n  noil  plain  tv|'e  uiltaptM-l  h  -tli  wilti 
sinicis  stiatis 


Now  Centralab  Movlel  2  Ridiohm  Controls 
lift  single  unit  switih  tspe,  tappesi  with 
Miiglt  sluti  Right  tw  n  unit  switch  tspe. 
utiiapisssl  with  singli  shall 


New  O'litialab  .Model  2  Radiohm  Control 
I  tft  tw  in  unit  plain  tspe.  fr  mt  section  tapped  , 
light,  twill  unit  switcli  l\p<,  riar  vclion 
lapixd  Itoth  units  fuse  conccnlric  shall  ^ 


...for  TV- AM 

IRONIC  DIVICIS 


OntralaS  Trmde  CnupUtes  save  space  and  wei>!ht.  They  actttally 
replace  i  ctimponrnts  nnrmally  used  in  audio  circuits.  Triode  C«u- 
plales  are  complete  assemhlies  of  J  capacitors  and  2  resistors  bonded 
to  a  dielectric  ceramic  plate  Available  in  a  variety  of  resistor  and 
capacitor  values 


Centralab  Vertical  Integrators  give  you  big  savings  in  assembly  S!' 
particularly  in  TV  vertical  integrator  networks.  One  type  >  i  .  ,  i  of 
4  resistors  and  4  capacitors  brought  out  to  )  leads  .  .  .  reducing  tin 
formerly  rc<]uired  16  soldered  connections  to  only  3!  There's  a  bi.; 
saving  in  the  number  of  parts  handled,  too'  ~ 


Centralab  s  TC  (Temperature  &>mpensating)  Tubular  Hi-Kaps,  left,  are  the  most  stable  capacitors 
available.  VX'iih  TC  Hi  Kaps,  there's  practically  no  variation  due  to  aging  or  changes  in  temper¬ 
ature  or  humidity.  For  applications  where  temperature  compensation  is  unimportant,  use  Tubular 
BC  Hi  Kaps,  right. 


Disc:  The  original  miniature  ceramic 
disc  capacitors  combining  utmost  reliabil¬ 
ity  with  snsall  size  and  low  mass  weight. 
Diameter  •K’’,  and  Vt".  Single 

shielded  and  non-shielded  units  available. 


r  >■<) 


ti  r,'  p>;  fi  r.'  h'  *  ■  n-  i ,  tr  h' 

iJ  I  ilM'i.ltS'tiMj:  I 


*  Vi- 


Centralab’s  development  of  a  revolutionary,  new  Slide  Switch  gives  you  improved  AM  and 
FM  perforimnce !  Flat,  liorizontal  design  saves  valuable  space,  allows  short  leads,  conven¬ 
ient  location  to  coils,  reduced  lead  inductances  for  increased  efficiency  in  low  and  high  fre¬ 
quencies.  CRL  Slide  Switches  are  rugged  and  dependable. 


Great  step  forward  in  switching  is  CRL  s 
New  Rotary  0>il  and  Cam  Index  Switch 
Its  coil  spring  gives  you  smoother  action, 
longer  life. 


Ccniralab  Printed  Electronic  Circuit! 

■AupfC  —  tliirr- luhr  P  K  (.  »niplihrr 

■  (jiil.'Pl  Alp  P  I  (!  intrt\tip:r  i(Hiplinf(  pl»lr 
VnjHAi  lNif<.RAii>ii  —  lot  I'V  appliiiiion 

■  (fPAMir.  Pi  Air  (iiMPONFNTA  ti>*  UP*  in  liiw- 
p<>»rr  miiiaiurr  rlrttnuiu  njuipiiimt 

M<il>Pl  2  flit  PI  Air  —  fut  mull  lit  p<>tt»blf  »*f 

(ppliiiliiidP 

t^NriKif  (lU'PiAir  ppciulitcil  P  I  (  muplmfi 
pine 

FiiPtC  —  Prmifil  I  lev  In 'nil  (iriuit  hiter 

Centrolab  Capacitor! 

-W  Ti  biiap  Hi  Kaps  -  lApiuloM  b>f  me  »here 
leniperaiuie  imiipmuiiiin  ip  unimpnrtanl 
•  W  I)iPC  Hi  Kapa  niiniifurr  lefamic  W  lapantim 
-  Hi  Vii  Kaps  —  hi){li  Piilu>ir  lapacitorp  for  TV  appli- 

I  all!  Ml 

-CrapMir  Tihiiap  1'aiMMFas  Jepi^jiiril  (nr  TV 
atni  VHP  appliialinn 

(  raAMic  laiMMiap  (  Kl  tnniinrr  latal 'K 


eil  —  Hi  Vo  Kaps  lapantorp  fur  TV'  applualKin  Fur 
p  'bhrrp 

4J-1I  —  TC;  Capacitors  —  leinpcrature  compcnpating  lapaii- 

tiipp 

♦  14  —  (  apacitoiis  —  hifih  voltafie  lapaninrp 
ers  —  FT  Hi  Kaps  —  fekl  thru  tapaiilorp 

Centrolab  Switche! 

♦  53  —  Slipp  Switch  —  applies  to  AM  anJ  FM  pppiUhinx 
circuitp 

♦  70 —  l.pvpa  Switch  —  phowp  inJexinx  coinbinaiionp 
♦♦5  —  Rotaiiv  Swiich  —  pihcmatic  appluation  Juftramp 
733  —  Switch  C.atalix;  —  fails  on  CRL'S  complete  line  of 

switihes 

Centrolab  Control! 

43-ie  —  Mopfi.  "I"  Rapiohm  —  woilJs  smallest  commer¬ 
cially  prinlucril  lonttol 

43-*5  —  Mopn  2  Rapiohm  —  (  Rl.'p  new  line  of  '*14"  diam. 
controls  for  TV  —  AM  —  FM 

Centrolab  Ceramic! 

♦  67  —  (ikAMIl  (.APACnOB  DltltCTRIC  MaURIAIS 
730  —  (  FBAMlc  (  at  Aloe  <  R1.  picatilc,  itramic  produits 

Look  to  CENTRALAB  in  1950!  First  in  component  research  that  means  losscr  costs  for  the  electronic 
imlustry.  If  you're  planning;  new  esjuipment,  let  (  entralah's  sales  and  engineering  service  work  with  you.  For 
complete  inlormation  on  all  t  RI.  proclucts,  get  in  touch  with  your  (  entralab  Representative.  Or  write  direct. 


CfNTRAlAt 

D«v«iioA  Clob«  Unton  ln<. 

9)4  foit  Aeonwo  Mitwouioo  Wiuonii 


I  woold  Khoto  fKo  Ctl  bwitotint  cbockod  bolow  for  my  focbnicol  librarvi 


for  the  Bulletin!  you  wont 


DivUien  of  GIOBE-UNION  INC.  •  Mdwowkee 


Here’s  the  ideal  amplifier  for  control  applications 


SENSING 

ELEMENT 


MAGNETIC 

AMPLIFIER 


EFfICTIVI  ACTION 
PRODUCIR 

MOTOt 

SOltNO»0 

KKAV 

SATUKAeif  ttACTOi 
GtMCRATOt  H(lO 


CONTtOl  TKANSfOtMtl 
iHERMOcount 
rHOTO  ILKTRIC  CfLl 
MfCHANlCAl  GAUGING  IT 
CMANOI  Of  IfSlSTANCE.  IN 
DUCTANCt  0»  CAfAC  TANCt 


HEART  OF  THE 
AMPLIFIER 


ntAcroi  WITH 
PfffMfffON  CORE 


CONTROILED 

DEVICE 


Why?  Well,  for  one  thin);  it's  a  /ri<j^ric*ric  amplifier.  Thr  advantai^rs 
are  obvious:  there  are  no  moving  parti  —  hence,  there's  nothing  to 
wear  out.  It’s  shuck-proof  and  vibration-proof. 

Secondly,  it  has  a  core  of  Permeron  —  I-T  E’s  ama/mg  new 
core  material.  We  say  “amazing**  because  all  Permeron  cores  have 
identical  magnetization  characteristics.  This  means  designers  can  pre 
diCt  amplifier  jx'rformance  accurately  and  jnisitively  />efore  under 
taking  the  exfiensive  job  of  winding  and  potting  the  reactor* 

Furthermore,  the  lower  control  currents  required  m  amplifiers 
made  with  Permeron  cores  result  in  8()ace  saving  equipment  with  higher 
amplification  factors  and  faster  res(M)nse  time! 

Magnetic  amplifiers  with  Per.meron  cores  are  now  being  pro¬ 
duced  by  several  large  electrical  manufacturers  for  an  ever  exi^iiding 
field  of  uses.  These  cores,  with  their  amazing  characteristics,  have 
hel|)ed  make  magnetic  amplifiers  practical  for  many  new  uses  and 
better  for  many  old  ones. 

If  voLir  business  is  amplifiers,  or  controls,  it  will  pay  you  to  take 
another  look  at  Permeron! 


A  product  of  Rsclifior  Division,  l-T-E  CIRCUIT  BREAKER  COMPANY, 

I9tfi  B  Hamilton  Stroots,  PhilodolpHio  30.  Po. 

MCCHANICAl  RECTIFIERS  .  SWITCHGEAR  •  UNIT  SUISTATIONS  •  ISOLATED  PHASE  lUS  STRUCTURES  •  RESISTORS  •  SPECIAL  PRODUCTS 
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OTHER  AUTOMATIC  ELECTRIC 
TELEPHONE-TYPE  CONTROLS 


to  control  high  frequencies 

USE  LOW-CAPACITANCE  RELAYS... 


Chicago 


For  smooth,  chatter-free  control  of  microwave 

circuits  ...  switch  tiK'iii  with  Autiitnjtic  l.lcctric  relays.  Auto- 
iiuiic  I  let  trie  iiuilr  its  lirst  low  capacitance  relay  more  than  ten 
years  ay;ti,  ami  today  offers  two  tyc>es.  each  provitlinj;  exceptionally 
low  ca|>aciiance  between  contact  springs,  and  between  springs 
and  y;round  (frame,  mouniiny;,  etc  ) 

In  atlihiion  to  these  low  capacitance  characteristics.  Automatic 
I  let  trie  relays  prosule  the  tlepemlabilily  of  "twin"  contacts  ami  the 
small  ,i/e  you  nec>l  b>r  compact  mounting;  The  (  lass  '  relay 
lIxackf^riHiiid  alsove)  is  es|secially  suitable  tor  strip  mounting,  it  is 
only  (I  tiH"'  w  ide  ami  2'  hiy;h  and  is  ’u''  in  oser  all  Irnytth.  'nie 
(  lass  "Si"  relay  (two  views  m  toreyjrtiund)  is  l'  wide.  1  »'  hiyrh  and 
I'Miy;,  over  all  Operating;  mechanisms  are  basically  siaiitlard 
.\utomalic  I  leciric  tlesiy;ns,  thus  assuring;  the  hiy;h  oiH-raiini; 
efluiemy  (or  which  Automatic  1  lectric  controls  arc  tamous, 

lo  teceivr  complete  information,  simply  let  us  know  your  specific 
needs  Address  Al’lOMAIIC:  1  I.K  IRIC!  SAl  I  S  (  t)RK)RA 
IlDN,  (hiiat;o  ■^,  III  In  (  aiiada  Aiiii'inatu  llectric  ((  aiiada  > 
I  td  ,  l  oroiito  OftiiO  I't  <  ith  ■ 


Stepping 

Switches 


Relays 


Lever  Keys 


I'fhcicnt.  dependable  Automatic  Electric  con¬ 
trols  are  available  also  for  many  other  uses. 
Lever,  turn  and  push-type  keys,  telephone- 
type  dials,  stepping  switches,  lamp  jacks  and 
caps— as  well  as  a  complete  range  of  tele¬ 
phone-type  relays  carrying  the  Automatic 
Eleciric  name — are  now  in  service  in  hundreds 
of  industrial  applications 


RELAYS 


CHICAGO 
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four  new 

OSCILLOGRAPH-RECORD 

cameras 


FOR  thrifty  SINGLE-FRAME  recording 

The  New  Du  Mont 
Type  296 


FOR  more  ver!<utile  SINGLE-TRANSIENT  reeurding 

The  N»*w  Dll  Mont 
Type  295 


FOR  improved  FINISHED-PRINT  recording 

The  New  Du  Mont 
Type  297 


FOR  Himplified  MOVING-FILM  recording 

'Hie  New  Dll  Mont 
'Type  321 


NOW!  more  than  ever  it*s  DuMont  when  you  RECORD  TO  REMEMBER 


1 

1  ■  1 

•  * 

1 

1 


phrnom^n«  reprr^eni*  tight,  film  uke*ap  ca*«ette.  Thu*, 

lag  writing  r«ifi  ai  high  a*  a  portion  of  the  film  may  hr 

110  infhra  per  mirrotoroml  are  developed  «^hile  •ubfte<|aent 

rerorcird  efferlively  «»ith  the  e%po*ore»  are  being  made.  Com- 

Dn  Mont  Type  2^.  The  high*  fortable  binocalar  viewing  it 

writingeale  rapaliililiei  of  the  pottible  while  recording.  An 

Type  29S  are  obtained  by  the  ute  illaminated  data  rard  rerordt 

of  an  f/I.S,  SOmm,  mated  lent  pertinent  hand-written  informa* 

liaving  etrellent  retolotion  and  lion  directly  below  the  et|K>ted 

t  minimum  of  rectilinear  dittor*  trace.  The  houting  hat  a  tide* 

Mon  The  camera  accommodalet  aceett  door  through  which  the 

^in  or  perforated  3Smm  film  lent  aperture  it  acce*tible.  The 

#f  paper  and  will  make  40  aperture  control  hat  **click**  tet- 

#npoiuret  from  a  tiandard  )6«  tingt.  Koth  Time  and  Hulb  evpot* 

^pocure  cattette  Film  may  be  uret  may  l»e  taken.  The  camera 
ipmotrd  from  the  camera  at  it  may  be  adapted  for  remote  con* 

fl  etpoted  by  ute  of  a  cut-off  irol  of  film  advance  and  thulier 

k*ife  and  a  detachable,  light-  releate. 


Single-frame  recording  provided  Type  2j01  Bezel.  A  liigh-c]uality, 

by  the  Ty|>e  2%  represent*  the  f/2.8,  li.jmni.  coated  lent 

mo»t  versatile  and  inexjwn-ice  inrrea*eH  the  writing-rate  capa* 

general-purpoi^e  technique.  Om  iI*  hililiet  of  the  Type  2*^  approvi* 

lograph -record  application  of  m.itely  ST''>  over  the  Type  2 71 -.A. 

the  Type  2%  i«  unlimited  except  which  it  ^uper»ede§.  Shorter 

hy  the  tpecialized  need«  of  focal  length  t^hortent  the  over- 

moving-film  recording  and  ultra-  .ill  length  of  the  Type  2%.  \ 

high  writing  *peed«.  i  Oinpact  in  ^elf-wl^ding  ohutter  h.i^  ^peed** 

detign,  light  in  weight,  and  of  l/JiH),  1/ltMh  l/'>0,  1/271.  1/ltt 

•turdy  in  coni^lruction.  the  Type  »er.«  Time  and  Hulh.  A  comfort* 

206  it  eavy  to  handle  and  it  aide,  i>oft-riihher  eyepiece  per* 

mounteil  quickly  to  all  S-irnh  milt  f'iinultaneou't  viewing  and 

cathode-ray  ONrillographt  recording.  The  Type  2%  weighs 

equipped  with  the  Uu  Mont  only  5  lh>. 


TIm  Du  Mont 
Typo  297 


Kor  .|t|ilirAtinn*  %.hrrr  niiniitf*> 
looiiiiuite  rompariAon  of  wave- 
forme  It  required,  the  hu  Mont 
Type  2*^7  furntthet  a  fini*hed 
print  in  a  minute,  hy  the  Pola¬ 
roid  1  and  Procest.  The  Polaronl- 
lond  rainera  hack  i*  atta«hrd  to 
the  mirror  hou«ing  hv  mean*  of 
a  elide  adaptor  whith  h.i«  three 
snap  iliq)*  making  it  pot^ihle  to 
record  one.  two,  or  three  tiaiee 
on  a  single  print.  The  camera 
may  he  set  at  anv  point  along 
the  elide  so  that  adjU'tment  ntav 
also  he  conlitiu«»u«  where  more 
than  three  trace*  are  deeirej  on 
a  tingle  print.  An  illunitnaied 
data  card  permit*  recording 
Information  photograpliically  on 


the  print.  Ml  po*»ihle  confusion 
heiwern  timihir  print*  i«  elinii- 
naled.  The  camera  i*  po«ilionrd 
»o  that  the  operator  pulN  the 
film  toward  him.  Thnv,  the 
<}uiik.  smooth  nmlion  necessary 
to  obtain  clean  print*  i»  achieved 
with  rase  and  comfort.  The  Type 
2*^7  incorporates  a  special,  f  2  K 
coated  lens.  F.xposure*  may  he 
taken  ut  shutter  speeds  of  I  2tHt, 

1  liM),  I  /50,  I  /2:..  1/10  *er.. 
Time,  and  Hulh.  The  recorded 
image  is  reduced  to  one-third 
the  oh;e«t  size.  The  Tytie  2^7  i« 
niountalde  on  any  S-inch  cathode- 
ray  oscillograph  and  is  supported 
completely  hy  clamping  it  to  the 
Du  Mont  Type  2501  Bezel. 


ALIEN  B.  DU  MONT  LABORATORIES,  INC. 
INSTRUMENT  DIVISION  .  ^ 
1000  MAIN  AVE.,  ClIFTON,  N.  J.  ' 


The  moving-film  camera  make* 
po**ible  the  pre*entation  of 
waveform*  upon  an  unusually 
long  lime-hase.  and  augments  the 
performance  of  the  cathode-ray 
o»cillograph. 

Many  Improvement*  from  the 
•tandpoint*  of  performance  and 
operation  have  lieen  incorpor¬ 
ated  in  the  Tvfie  321  to  timplify 
moving-film  recording.  The 
camera  accommodate*  41H)  feet 
of  perforated  or  unperforaled 
35mm  film  or  recording  pat>er. 
Both  the  load  and  take-up  maga- 
tine*  may  he  detached  from  the 
camera  in  a  few  vecond*.  Film- 
loading  it  amazingly  simple  — 
there  i*  no  threading  neee«»ary, 
no  complicated  path  to  follow. 
Film  speed  i*  variable  in  eigh¬ 
teen  »tep*  from  approximately 
one  inch  per  minute  to  10,800 
inche*  |>er  minute  (IS  feet  per 
second  1 . 

Full  speed  i«  attained  almost 
in*lanily.  Le*s  than  one  inch 
of  film  t*  wasted 
•topping  the  mo¬ 
tion  of  the  film 
even  when  the 
camera  i»  operat¬ 
ing  at  the  highest  *t>eed.  Spe* 
dally  designed  fitm-hraking 
minimizes  the  possibility  of  clog¬ 
ging.  jamming,  or  breaking  of 
the  film.  A  film-*uptdy  indicator 
give*  positive  indication  when 


Ths  Du  Mont 
Typo  321 


ihe  rrrording  film  i,  rxhaatird. 
Thr  ramrr*  may  be  rotated  90 
dearee.,  permitlinf  either  verti- 
ral  or  horiiuntal  rerordingi  to 
be  made  vtithout  rotating  the 
rathode-ray  tube  or  reveriing 
deflertion-pUte  leadr.  Single* 
frame  records  may  also  be  made 
with  the  Type  321.  film  travel 
may  be  time-ralibrated  by  a 
flashing  glow  lamp.  The  light 
shield  permits  simultaneous 
viewing  and  recording.  .\n  illu. 
minatrd  data.4-ard  transfers  per¬ 
tinent  information  to  the  film. 
The  Type  321  uses  an^f/1  5. 
SOmm.  roateil  lens,  f'orus  it  fivrd 
for  general  osrillugraphir  appli* 
rations  hut  may  he  adjusted 
where  required.  Any  desired 
length  of  exposed  film  may  be 
removed  from  the  ramrra  by 
means  of  a  rutK>ff  knife.  The 
take-up  magaiine  may  be  re¬ 
moved  quickly  and  carried  to 
the  darkroom.  Additional 
magaiines  are  relatively  in- 
expensive.  Stand 
mounting  makes 
the  Ty|)e  321  high¬ 
ly  mobile.  It  ran 
be  mounted  either 
from  the  floor  or  bench  top. 
There  it  no  mechanical  connec¬ 
tion  between  the  ramrra  and  the 
oscillograph.  .A  sponge-rubber 
sleeve  makes  the  mounting  light¬ 
tight  and  vibration  proof. 


DETECTION: 

PRD  now  offers  a  complete  senes  of  Broadband 
Coaxial  Bolometer  Mounts  covering  in  three 
bands  the  range  from  20  to  10,000  megacycles 
per  second.  Both  1  mw  and  100  mw  units  are 
available  for  direct  operation  with  the  PRD 
Type  650  Universal  Power  Bridge.  Additional 
wave-guide  detectors  provide  coverage  of  the 
12.4-40  kilo-megacycle  band. 


INDICATION: 

Direct  reading  power  measurement  in  four  ranges 
of  0.1,  1,  10.  and  100  milliwatts  full  scale  is  pro¬ 
vided  by  the  Type  650  Universal  Power  Bridge. 
This  instrument  may  be  used  with  positive  or  nega¬ 
tive  temperature  coefficient  bolometers  operating 
from  50  to  250  ohms  with  bias  currents  of  3  to  40 
milliamperes. 


RANGE  EXTENSION: 

A  full  complement  of  fixed  and  variable  attenu¬ 
ators  permits  extension  of  the  power  range  of 
bolometer  elements  to  higher  input  levels.  Direc¬ 
tional  couplers  are  also  available  for  this  purpose. 


PRO  now  provides  the  inttrumentolion  to  permit  accurate  power  measurement  over 
brood  frequency  bands  with  great  precision  and  comforting  ease  of  operation.  Thus, 
another  parameter  is  erased  from  the  realm  of  the  unknown  by  PRD's  continuing  pro¬ 
gram  aimed  at  providing  the  r-f  engineer  with  the  best  in  test  equipment.  For  full 
information  concerning  our  complete  list  of  products  write  Dept.  E-9  today. 
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. . .  more  than  ever. . .  AMERICAN 
is  PHILLIPS  HEADquarters 


Yc5,  more  thin  ever  »ini  t  Ammcan  Jevcl-  ji>bbi  r»  supplied  to  fill  yourorders  ng^t  new. 

oped  (he  Phillips  Rcccsseil  Head  4nd  give  it  And  that  goes  tor  all  slotted  fasteners,  too. 
to  industry,  Ameruan  Phillips  Screws  ot  all 
types  and  metals  are  rolling  out  in  larger 
((uaniity  and  higher  ((uality 

^  acres  ot  new  machines  and  cc|uipmenl,  in 
the  modern  plant  at  ^'illimantic  .  .  .  plus 
the  Norristown  plant  and  (Chicago  ware¬ 
house  .  .  .  are  keeping  distributors  and 


Make  a  note  ol  the  nru  phone  number  of 
thenew  main  plant . . .  II  'illtm.inlu,  (  onneeluut 
J  lOSl  .  .  .  also  Chicago — Vi’hitehall  -I  ^866, 
and  Norristown  OISK.  Call  the  number 
nearest  you,  wheneser  you  want  action  on 
large  or  small  orders  lor  Phillips  or  slotted. 


,  AMERICAN  SCREW  COMPANY 

at  WiMlfi»anlU,  (anii.a  aM  Marrittawn,  fa. 
Waraliaaftial  ClMcafall:  St^t.  Nlinaii  St.  ^trail  2:  S02Stt^h«ntan  IMf. 


Slotted 
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iMmpurttmt  CMitwiMtMg 

III»I4«<  liis«Ult4  Cfiwicw 
0  5  MMF  330  MMF 
Twntaratar*  CwapaMatmg 
0«Pf«d  iHMlatad  Ctamtcmt 
0.3  MMF-  1,800  MMF 
Tampaf  tn^«  Cowpaa titim 
Naa-hiaMlatad  Caraaiicaaa 
0.3  MMF  1,800  MMF 


Type  TS2A  Caraimcaii  Trunmar 
1  3-7  mmF  3-13  MMF  4  30  mmF 
3-12  MMF  3-30  MMF  7-43  MMF 


Typa  3Mt 

Higk  Voitaga  Caramtcoiit 

Up  Fo  1 3,000  Volt* 
WORKING 


Cinch-Eria  Plaiicon  Taba 
Sockats  with  1.000  MMF 
built  in  by-past  condansers 


The  dep)endability  «acl  accuracy  to  close 
tolerances  required  fa*  Television  and  Broad¬ 
cast  applications  are  cx^iijmcd  in  Erie  Ceram- 
icons  with  compact  dipujn,  tubular  in  form, 
for  easy  installation  ui.  the  assembly  lines. 

Erie  manufactureo  a  complete  line  of 
Ceramic  and  Button  Mica  Condensers  tor 
transmitter  and  receiver  applications;  Carbon 
Suppressors,  Custom  Injection  Molded  Plastic 
Knobs,  Dials,  Bezels,  Name  Plates  and  Coil 
Forms.  Our  engineering  department  will  work 
with  you  in  developing  specially  designed 
components  for  efficient  spiace-saving  sub¬ 
assemblies  Complete  technical  information 
on  request. 


Types  L-4,  L-7,  S-5  Suppressors 
for  Spark  Plugs  and  Distributors 


Custom  Molded 
Plastic  TV  Betels 


Type  Types  323  Type  Type  Type 

720A  and  324  2322  233C  32S 
Insulated 


*C9ramicoB.  HfK  GP,  and  PIbmicob  ora  ragittarod 
trada  OQma$  of  Sna  Pa§i§tor  Co/poratioo. 


Erif  SUnd-Off  Ceramicons 
5  MMF — 5,000  MMF 


ERIE  RESISTOR  CORP.,  ERIE,  PA 

LONDON.  ENGLAND 


TORONTO  CANADA 


Button  Mica  Condensers 
IS  MMF — 6.000  MMF 
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vv  hen  the  job  colli  for  voyum  pKcej-^g,  keep  Kinney py^ 
Vacuum  Pumps  in  mind.  Ttousor^  ondl^ouiondi  of  ^fcnss 
ful  initollolioni  prove  bc,i^Q  douCii^^.lt  it's  witpfMo  moke 
Kinney  Pumpi  yoor  firit  thought  for  tocuuVi!  ./ 

Why  do  lo  mony  modern  vocuum  proccii.r'.g  systemi  employ 
Kinney  Vacuum  Pumps?  Because  these  Pumps  save  processing 
time,  because  they  conserve  operating  costs,  and  because  they 
can  be  trusted  on  the  job.  If  you  wont  fast  pump-down  and 
minimum  equipment  "down-time",  the  Kinney  Pump  is  the  pump 
you  need.  Write  for  Bulletin  V45,  the  complete  story  on 
Kinney  High  Vacuum  Pumps  and  Equipment. 


KINNEY  MANUFACTURING  CO.,  Washington  St., 

Boston  30,  Moss.  Representatives  in  New  York,  Chicago,  Cleve¬ 
land,  Houston,  New  Orleans,  Philadelphia,  los  Angeles,  San 
Francisco,  Seattle. 

Foreign  Representatives:  Generol  Engineering  Co.  (Radcliffe) 
ltd..  Station  Works,  Bury  Rood,  Radcliffe,  Lancashire,  England 
. . .  Horrocks,  Roxburgh  Pty.,  Ltd.,  Melbourne,  C.  I.  Australia  . . . 
W.  S.  Thomas  &  Toylor  Pty.,  ltd,  Johannesburg,  Union  of  South 
Africa  .  .  .  Novelectric,  ltd.,  Zurich,  Switzerland  .  .  .  C.l  R  E., 
Piazza  Cavour  25,  Rome,  Italy. 


m 


t  ludta  BK«wr-n9  KmnRy  S*og9» 

^  u*«(l  to«  intitol  pwmp  Hown  ortri  lor  bo<ktng 

.  vorwwm  ••Kootlmg  prcK*i%  •%  fa»r, 

‘•wr«  ond  .  .  muktog  po%»tbl« 

ite«d.  p«*form>ng  lub«» 


-k 


Noool  Cftrporot»o«i  htgK  «o<irwm  motol 

I'col  fvrrsoco  Ktorvoir  for  roogbtng  ond 

borktng  dtAw%tO««  pw#o»%  |o  b»gh  vcKwwm  fur- 
••  mo«uTft  t<ko  t•*ontum.  iircontwm  u'xi  Molybdonwm 
bo>r*g  (a«T  O*  (r*o*«d  m  tK«  pwto  gut  froo 

vocwm  pro<»»»od  mofoU  duptoy  r^ow  guoltf'Oi 
dwcTdiFy  o«vd  <oodwcti*tfv  r*««v  odrontogo%  modo 
by  t'00*od  low  ob»o<u*«  pr««BoroB. 


unltit  o»h»rw;»«  »P»«' 
DC  PLATE  VOLTAGE  3( 
DC  SCREEN 

voltage  -  ■  ■ 

DC  GRID  VOLTAGE 
(»pproi.)*  -  •  ■ 

ZERO  signal  DC 
^  plate  current  . 

MAX  SIGNAL  DC 

plate  current  - 
ZERO  SIGNAL  DC 
^  SCREEN  CURRENT 

max  signal  DC 
SCREEN  CURRENT 

effective  load 
plate  to  plate  - 

PEAK  AF  grid 
input  voltage 

(p«r  ♦ub«)  -  •  * 

driving  ■ 

max  signal  plate 
POWER  OUTPUT  - 


VolU 


EiTEL. McCullough,  inc. 

San  Bruno,  California 

Eip«rt  A^anH;  Fraur  A  Haasan,  30 1  Clay  St.,  San  Franeiice.  California 


^1^  Lon9  Lif® 

X  Low  Drive 
X  BF  AmplUieT 

Audio  AmpliiieT 
Simpiyie<l  CooUng 
X  Pyrovac  Plate 

^  Non-Emitting  Grids 

And  . . .  thoroughlY  Ployed 
^  in  s6rvic©a 


A  pair  of  Eimoc  4-400A  tetrodes  provides  the  ideal  answer  for  a  one- 
kilowatt  AM  or  FM  broadcast  power  amplifier  stage  The  400-watt  plate 
dissipation  rating  of  these  tubes  allows  extremely  conse'votive  operation 
ot  the  l-kw  level,  thus  assuring  long,  trouble-free  tube  operation. 

In  AM  service,  the  4-400A  is  FCC  rated  lor  500  wofts  output  per  tube 
in  high  level  modulated  amplifiers.  In  FM  applications,  the  superlative 
performance  of  the  4-400A  at  VHF  allows  on  easy  l-kw  of  usolul  power 
output  from  o  pair  of  tubes. 

The  low  driving-power  requirement  of  these  tetrodes  allows  the  driving 
equipment  to  be  reduced  to  simple  low  power  stages  employing  low  cost 
tubes.  The  rugged  construction  of  the  4-400A,  plus  o  Pyrovac  plate  and 
the  use  of  other  time-proven  moteriols  and  manufacturing  processes,  con¬ 
tributes  to  the  tube's  long  hie  ond  ability  to  withstand  both  physical  and 
electricol  abuse. 

To  simplify  transmitter  design,  on  Eimoc  air  system  socket  and  chimney 
ossembly  is  available  for  the  4-400A,  This  assembly  provides  a  balanced 
flow  of  cooling  air  to  the  tube  with  minimum  air  waste,  as  well  as  com- 
plet'ng  the  shielding  between  input  and  output  circuits. 

The  low  driving-power  required  by  the  4-400A  mokes  it  an  ideal  choice 
lor  audio  os  well  as  r-f  application.  High  audio  power  at  low  distortion 
can  easily  be  obtained  with  zero  driving  power.  (See  accompanying  data  ) 

For  tube  economy  in  one-kilowatt  equipment,  consider  the  service-proven 
4-400A  developed  by  America's  foremost  tetrode  manufacturer . . .  Eimoc. 
Complete  technicol  dota  ore  availoble  . . .  write  today. 
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the  4-400A 


Copper  Allot  Bulletin 


BEPOHTING  NEWS  AND  TECHNICAL  DEVELOPMENTS  OF  COPPER  AND  COPPER-BASE  ALLOYS 


^•pafd  Each  Monlh  by  BBIDGEPOAT  BRASS  COMPANY 


»rt'  Headquartefi  foz  BRASS.  BRONZE  and  COPPER 


state  to  permit  heavy  bending  and 
forming. 

Grade  A.  65%  copper.  18%  nickel 
and  remainder  zinc,  has  greater  ductil¬ 
ity  than  H  which  permits  dimpling, 
(lending  and  forming  on  the  actuating 
lever  (10).  The  base  metal  is  hard  (4 
numbers)  and  has  a  tensile  strength  of 
85,000  The  coldworking  done  on  this 
lever  increases  its  strength  to  around 
00.000 

Several  Paris  Machined 

Free  machining  brass  rod.  with  the 
highest  machinability  of  the  copper  al¬ 
loys,  can  be  accurately  machined  with 
gcKKl  finishes  at  high  speeds.  For  these 
reasons,  it  is  used  for  the  counter¬ 
weight  (shown  on  assembly  0),  adjust¬ 
ing  nut  (5),  terminal  (6),  stub  (7), 
and  calibrating  screw  (12).  This  alloy 
also  has  a  conductivity  26%  that  of 
copper 

The  hollow  rivets  (11)  and  (13) 
are  prcKluced  in  cold  headers  from 
70-30  (cartridge  brass)  wire  When  the 
hollow  rivets  are  such  that  drilling  is 
required  rather  than  extrusion  in  the 
header,  a  light  loa<1e<l  wire  is  us«‘d 
(65%  copjier.  0.3%  lead  and  remain¬ 
der  zinc)  to  facilitate  the  drilling 

The  cold  headed  and  roll  threaded 
si-rews  (14)  and  (15)  are  m.ide  from 
high  brass.  65%  copjn-r.  35''e  zinc.  Al¬ 
though  not  as  ductile  as  the  cartridge 
brass  used  in  the  hollow  rivets,  it  is  suf- 
ficientlv  ductile  fur  medium-sizerl 
heads  and  roll  threading 

Silver  Rivets 

The  hollow  rivets  used  for  electrical 
contacts  in  the  switch  under  the  silver 
links  are  also  of  silver  to  eliminate 
danger  of  arcing 

Hridgejiort’s  lalmratory  can  be  of 
help  to  priHluct  engineers  in  the  select¬ 
ing  of  the  best  alloy  from  a  functional 
as  well  as  fabricating  standpoint.  Write 
the  nearest  district  office  or  contact 
Bridgeport  directly. 


l-arli  Courirsv  Cani*t«l  In-.  .  L-a  AnKclri  Cniil 


Seven  Copper  Alloys  Resist 

Corrosion  in  Bi-Metal  Switch 


Kukting  and  otlier  forms  of  corio- 
•lon  change  the  electrical  that  .uteris 
tic*  of  jiaitk,  decieasr-  strength  of 
aja  mgs  and  jam  iM-armg  jMiints  in  sm.dl 
Control  instruments 

To  coiub.it  such  i  oiiditions.  cojijh-i 
b-isealloNs  well-  |it  iin.it  il\  se  lei  ted  for 
all  functional  jiaits  in  the  illustr.ited 
ar.iter  heater  thermostat  This  unit  op 
ar.ites  with  a  fa  met .i I  actuator  whicli 
curves  f.itw.itd  as  tiu-  result  of  one 
metal  esji.inilitig  mote  r.ijiidlv  th.in 
anoihei 

Siiiie  e.ich  co|n>«*t  .illov  h.is  ditTen-nt 
mechaiiiial  and  (ihvsical  char.ictr  ris 
tics,  seven  were  used  in  this  unit.  and. 
in  some  I  .ises.  several  temia-rs  fi  r  e.ich 
allov 

Caitiidge  br.iss,  7()''f  copja-r  anil 
.U)*',  zinc,  liecaUM' of  its  abilitv  towith 
stand  heavy  working  t>etter  than  high 
br.iss.  IS  usisl  for  the  cover  (  1  ).  bracket 
(  2  ) .  jioiiitet  (  4  ) .  voke  ( ‘)  I .  .ind  staple 


(3).  Half  hard  met.al  was  necessary  to 
|H-t  mit  drawing,  forming  and  bending  of 
the  cover,  [niinter  and  yoke,  and  in  the 
staple  to  |»-rmit  the  prongs  to  be  lient 
at  .iss«-niblv  The  bracket  is  spring  hard 
(8  numlH-rs)  as  it  acts  as  a  flat  sjiring 

Phosphor  bronze  Grade  A.  ‘)5''r  cop 
|K-r.  S'",  tin.  0  15  phosjihor.  proilnces 
H.it  sjirmgs  in  light  gages  (0.006  and 
uj) )  due  to  its  excellent  spring  jirojH-r 
ties  and  resistance  to  fatigue.  This  al 
loy  IS  used  for  the  contact  springs  (  16). 
jiush  button  spring  (17).  spring  link 
(18)  and  flat  sjiring  (20).  .All  have 
silting  temia-r 

Nickel  Silver  Orades  A,  B 

Two  grades  of  Nickel  silver  find  us<. 
in  this  unit  In  the  pivot  bracket  (8) 
grade  H.  55''r  cop|H*r.  18t'r  nickel  and 
the  remainder  zinc,  gives  the  part  fine 
spring  characteristics,  high  strength 
(tn-tter  than  OO.OOO  psi  in  its  extra  hard 
tenqier).  and  the  ductility  in  this  hard 


MILLS  IN 

BRIDGEPORT  CONNECTICUT 
INDIANAPOLIS  INDIANA 

/• 

Cuppmr  amJ  Aro** 

MuarrWki/ 


BRIDGEPORT  BRASS  COMPANY 
BRIDGIPORT  2.  CONNECTICUT 
Matabz'ith^  J86S 

OiMtrict  0//ic*i  aod  Warm^ 
4ou»**  la  ^nactpaJ 


October,  1950  — tLtCTRONiCS 


t 


Measuring  Split  /  Seconds . . . 

with  the  help  of  /  Holtzer-Cobot  motors  I 


This  inpenious  electronic 
device,  made  I>v  American  Time  Products, 
Inc.,  tells  in  30  seconds  evaclly  how  fa>t 
or  how  slow  anv  watch  is  ninninj'  per  21- 
hours  (a  job  tliat  u>ed  to  retpiire  weeks  of 
checkin}:).  Here's  how  it  works;  —  tlie  ticks 
of  a  watch,  picked  up  hv  a  scn-itive  crystal 
microphone, activate  a  stvhis  which  prints 
a  dot  for  eacli  tick  on  a  revoKiii}:  chart 
drum.  Th<*  pattern  made  by  these  dots 
inilicates  the  slightest  variation  of  time- 
keepin*:  accuracy,  and  also  indicates 
the  cause  of  anv  irremdaritv. 


l)esi}:nin}:  a  suitable  motor  for 
this  hi};h-preci'Hin  in-trument 
]>resented  a  dilhcnit  problem, 
due  to  the  detnandin<;  specili- 
cations  of  the  application: 


•  Tlie  motor  must  rotate  the  drum  with  an 
accuracy  of  one  part  in  one  hundred  thousand. 
•  The  motor  mu>t  lie  exactly  synchronous. 

•  It  must  have  the  necessary  torques  to  operate 
tlie  mechanical  system  w  ith  a  mar};in  of  safety. 
The  velocity  of  rotation  must  be  perfectly 
smooth  and  uniform. 

•  The  motor  must  he  free  from  all  electrical  and  mechanical 
noises  which  mi}:ht  he  picked  up  by  the  microphone. 
Holtzer-Cabot  eiijiineers  were  called  in  at  the  prototype  stage 
and.  working  with  .American  Time  Products’  engineers,  met  ail 
re<]uirements  hv  designing  a  modification  of  the  Holtzer-Cabot 
R\A’(I  synchronous  motor.  Result  —  years  of  trouble-free  per¬ 
formance  in  the  field. 

This  is  just  another  example  of  I loltzer- Cabot's  ability  to  meet  the 
mo-t  demanding  specifications  in  small -motor  applications.  Holtzer- 
Cahot  motors  range  from  1  2000  up  through  H.P.;  from  2-4,000 
RPM  to  1  revolution  per  day! 


HOLTZER-CABOT 

DIVISION  OF  NATIONAL  PNEUMATIC  CO  .  INC. 

BOSTON  19,  MASSACHUSETTS 

builders  of  Jine  clet  trie  motors  for  three  ijuarters  of  a  century'' 

INVESTIGATE  NOW  .  Hi>ltz«r'Cabot  wrlcomet 
in*|uirirs  involving  F|>ecial  motors. 


Thi$  is  the  IT  ntrhyianter  •  •  .  Watchmakers,  natch  manufacturers 
anti  jenelers  fverynhere  use  it  to  measure  ihe  accuracy  of  timepie^  es. 

PHota%  Courtesy  of  American  Time  Products,  Inc. 
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Can  you  suf'f^est 
a  f'ood  use  for 


I  \€‘cently,  we  completed  a  new  plant, 

devoted  exclusively  to  the  fabrication  of  presse<l  board. 

We  ftH*l  certain  it  will  be  of  great  service  to  the  television  industry. 

We  are  already  pro<lucing  the  prt's.sed  bojird  television  backs  shown. 

Somewhere  in  your  product  there  may  be  other  parts, 

\  now  made  of  metal,  that  can  be  made  more  et'onornicallv  out 

\ 

\  of  prtnvsed  board.  What  is  it?  Our  engineei’s 

\ 

\  welcome  a  challenge.  Write  us  today. 


A  DIVISION  OF  JOHN  DONNELLY  &  SONS 


3134  WASHINGTON  ST.,  BOSTON,  MASS 
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STUM  MutTins  •  vmta  tuiTim  •  cntm  uuTais  •  wmisu  uuiinn  •  iwomn  Muirnn 


l.tfl;  MoJt!  Poutr  Supply. 

Right:  MoJtl  Douhlr  l.hantiel 

.Slagnelic  Ouillograph  uith  tleilrn  tty/i. 


■  .X  .  . 

New  BRUSH  Combination  Oscillograph  has 
interchangeable  electric  stylus  and  inking  pen 


/  f/t  tvif/t  a 


•  To  improve  the  rett)rding  of  variable  phenomena 
under  extreme  conditions  such  as  high  or  low  room 
temperatures.  The  Hrush  Development  C-t)mpany 
introduces  the  Mt»del  BI.-221  Single  Cihannel  and 
Model  BL-222  Double  (Channel  C.'ombinatittn  Magnetic 
Oscillt)graphs  for  use  with  either  electric  stylus  or 
inking  pen.  These  combinatittn  units  are  furnished 
with  Model  BL-94  »  IMectric  Stylus  Power  Supply, 
electric  stylus,  inking  pen,  inkwell  and  both  standard 
and  electric-recording  chart  paper 


The  Model  BL-944  Power  Supply,  shown  above  on  the 
left,  has  a  switch  on  the  front  panel  to  increase  stylus 
voltage  for  recording  high  frec|uency  phenomena. 

Vi’rite  for  details  on  these  new  Brush  instruments . . . 
or  for  information  on  conversion  of  standard  direct- 
inking  oscillographs  to  combination  types. 

THE  DEVELOPMENT  COMPANY 

340S  Pprkini  Av«nu«,  CUvttond  14«  Ohio,  U.  $.  A. 

Conodion  4«prti*nfati«cta  :  A.  C  Wickmon  (Conodo)  ltd  .  P.  O  Bom  9 
Stotion  N,  Toronto  14,  Ontario 
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A  N 


X  A 


O 


U  c 


.  M  CO" 
.NtW  YO"*^ 


an  open  letter 


Octoter, 


;o  Ml  S.  A-  ,J  for  cores, 

Unysihere,  •  order  Is  do  you  use  m 

■dext  tls>e  y^.°^?^at  riaterlal  7 

0,0  ™alcer  this  ,ues  po-vders.  SOOd-  ««! 

ores?  __  oarbonyl  «  ^sSr 


quest  o  •  „ood.  He’3 

jj,e  tna^e.  po%vder3,  Coo^*  ^ives 

13  Carbonyl  ir.arket.  1^  ^  g^re 

■rr  nl3  ana-A-e^  J-  ^^gverlal  °^,pgtlon:  Can  ^lo  ex^ 

Dl'  I  T-o/po'wdera?  supply 

=  05^^.^ use  Carbonyl  1-°*  j,^ay.er  P^sU  y. 

“  .  ,o  nbvlous.  iron  If  wha 


lt=“i“crrbonri  ,^^supp« 

“  ,,e  ar.s«r  ds  obMou-  p  rron^Po*^  3oU  «bat 

if  be  ^  TAce  an  order.  ^  tr-.akce . 

•th  the  tla«  V-lpb  Q  riate. -3 

r-axer  nex^d  ^^^.oost,  bdsn  V  ^ 

I  difference  5incerelj  »  m 


Sincerely?  iP 

A-.;TAHA  fHOffjCTS  ^  corporation 

General  nm- 


G  A  ^  n>  Carbonyl 
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to  all  users  of  powdered  iron  cores . . . 


<  iiirt-  n««T»  lien-'-  .i  lip  llial  will  |’iiaraiit«‘<‘  \oii  rorrs 
iiiailf  of  lilt-  lii^’liol  ipialilx  nialoriaU  <iii  tlir  iiiarkcl. 
\>k  \oiir  run*  iiiakt-r  fur  roro  iiiailc  with  ('arl>(>ii>l  Inm 
INiwiIrr-.  ^  (III  will  ;:iiaraiilcc  xiiiirx'lf  liij'li  ipialilx  ciircx 
li(‘t-aiiM-  4!arliiiii\l  Inm  I’liwdiT'  arc  hit’ll  i|iialil\  priiiliiciA 
with  hiw  hi!>^  charactcri'tio.  I  he)  arc  inaiiiifactiircil  and 
tolcil  fur  ipialit>  iiiidcr  the  iiiii>l  ri^iil  ciindiliiiii.o. 

h  coiil!*  nil  mure  In  M-ciirc  (\irhnii>l  Irnii  I'nwdcr  enre^. 
4  hi  a  pcrfiirmancc  ha-i^i.  lhc\  nlfi'r  ^a\ill^••  iint  pic-^ihlc 
with  other  iiiaitiielie  powder. 

^  oiir  core  iii.iker  kimw-i  ahoiil  iheM-  hi|:h  4^)  m.ilerial-i. 
Me  iM  familiar  with  their  ^lahilit\.  their  ear<e  of  iii'iilalioii. 
and  till*  controlled  particle  i-i/.e  di>lrihiilion.  I  hal\  wIin 
we  .la),  next  time  \oii  order.  in-i>l  on  4\irhoii\l  Iron 
I’owder;*  for  hc'l  re»iill'! 


THIS  fKtt  BOOK  fiilU  illii'truleil.  with  perforiiiaiicp  cliarli  and  apidii'ulinii 
data  —  will  lielp  any  radio  eiifcinerr  or  eleclroiiir'  iiianiifacliirer  to  -lop  up 
•  piality.  while  >a>in|C  real  money.  Kindly  addres.  your  reijue«l  to  Dept.  a6. 


e 


ANTARA.  PRODUCTS 


% 


ENERAL 

NILINE  &  FILM  CORPORATION 


444  MADISON  AVENUE 


NEW  YORK  22,  N.  Y. 


Iron  Powders. . 


In  t  M 1 1 1| 


mnpg 


■(III  Fine  I 

I  inkiimi  I  • 
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FIXED  RESISTORS 


VARIABLE  RESISTORS 


CARBON  VOLTAGE  REGULATOR 


DISCS  ...  MOLDED  COIL  FORMS 


eltmeters  •  •  # 
i  READINGS 


ANOTHER  -hp-  SERVICE 

Person-tO'Person  Help  With 
Your  Measuring  Problems 


AlmoM  anywhere  in  Amerita, -A/>-  held 
repre«entaiives  can  give  you  pervunal 
help  with  your  measuring  problems. 
They  have  complete  data  on  -hp-  in¬ 
struments,  their  performance,  servicing 
tnd  adaptability.  Call  the  nearest  -hp- 
leld  representative  whenever, wherever 
you  need  help  w  ith  a  measuring  problem. 


aiiuQUiliaui,  Niw  mixico 
Inirrprisrs 

^  \X  (  cnifjl  A%c.,  Alhtiijiu r«|ur  ^*224' 
ROSTON  14,  MASSACHUSETTS 
Hurlinit4mr  Ass^kuics 

i'U  (  t>fnm4>n«KC4Uh  .  Kl  citiu»rt  f>  NlOti 
CHICAGO  40.  ILIINOIS 

Alfred  <  riissic>  A  AsviKiatrs 
ISUI  K4\rns«^iHHl  A«r  .  t  l*town  R>lt  it 
CIIVEIANO  IS.  OHIO 
M  F  Odell  (  o 

25^  tuilid  A«c  .  FKn%prvt  IM'I 
OAilAS  S.  TEXAS 

t4rl  lipS4«>mh  AA\«Ki4if% 

I  lO  Sianttird  .  I  ( >^40 
DAYTON  S.  OHIO 

Alfred  (  rtxsslc)  A  .AsMHiitts 
tlo>X  Tirst  St  .  MKhiK4n  H**:! 

DENVER  3.  COIOAADO 

Ki»n4ld  (<  H<men 

NS2  Hrojdw4>.  A(  iim4  ^211 
DETROIT  5,  MICHIGAN 
S  Sterling  (  onipany 
toil  l.inw (mhJ  A>e  .  1  Ow nsend  4- 11  ^ 
rORT  MYERS,  ElORIDA 

.Arthur  I  >nch  A  Asstnutes 
F  O  Hifx  lAT*.  Eon  M>er%  I26VM 
HOUSTON  S,  TEXAS 

hirl  lipM.(imh  AsvKMtex 
1919  Kile>  St  .  l  inden  9lt)« 

HIGH  POINT.  NORTH  CAROIINA 
Hums  A  (  4ld«ell 

Km  HO'*,  Seiurit>  Hk  Bldg  flixh  Point  Vi''2 
lOS  ANGEIES  46.  CALIEORNIA 
Neely  I  nierpnses 
■*122  Melrose  Ave..  ^X  IIltne\  in'* 

NEW  YORK  13.  NEW  YORK 
Hurting4me  Associates 
101  1  afayette  St  .  nigby  9-1210 
PHILADELPHIA  44.  PENN 
Huriingime  AsstKiates 
422  Coulter  St.,  Tl-nnessee  9'2(HW. 

SAN  ERANCISCO  3.  CALIEORNIA 
Neely  i  nterpnsrs 
9S4  ICmard  St..  IKIuglas  2-2#*4W 
ST.  LOUIS  3,  MISSOURI 

llarris-lfanson  (  ('mpjn\ 

2im  \4»rih  22nd  St  .  MAm  StAi 
SYRACUSE.  NEW  YORK 
Burlingame  Asis«<i4tes 
TI2  State  Timer  Bldg  .  SYraiuse  2-0194 
TORONTO  3-R.  ONTARIO,  CANADA 
Atlas  Kadin  f  orporation.  ltd 
S#i«  King  St  IXest,  VI  Aserley  4-M 
WASHINGTON  «,  D.  C. 

Burlingame  AsvKiatts 

201**  S  Street  N  VI  .  OEcatur  HOtHi 


From  2  cycles  lo  7(H)  megacycles,  there's  an  accurate,  easy-to-operate  ( 
•h[»-  voltmeter  to  fit  every  voltage  measurement  requirement.  You  can  1 
choose  from  S  precision  voltmeters  (including  a  battery-operated  1 
instrument)  the  ones  which  precisely  fill  your  measuring  need.  Each  | 
has  the  familiar  -hp-  characteristics  of  high  sensitivity,  wide  range,  \ 
versatility,  compact  size,  and  time-saving  ease  of  operation.  These  -hp-  • 
precision  voltmeters  are  used  by  radio  stations,  manufacturers,  research  i 
laboratories  and  scientific  men  throughout  the  world.  i 


VOlTACf  (ANOf 


.005  lo  500  * 
9  ra<ig«t 


1  . 

16  ihuni 


10  m»9 . 

20  thwnt 


10  mug . 

IS  dtwni 


fowgut 


to  mug . 

20  ^^fd  diuAi 


-hp.  404A 
UHU'V  Ou  4  1 


HEWLETT-PACKARD  CO. 

1876  A  PAGE  MILL  ROAD  •  PALO  ALTO,  CALIF 

f  gport  AfunN;  Erotor  A  Honypn,  ltd. 

301  Cloy  Strupt.  Son  Eronetteo  11,  Colifornio.  U  S.  A. 


for  compEoEp  doEo  on  any  •fip* 
intfnimonr,  wrHo  dirocf  Eo  fo<< 
fopy  or  contoct  Efio  noorotf  -fcw* 
lodinkaf  roprofonfoHvo. 


instruments 
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i  ■  ■ 


puth  buMpn 


SB-!  twilcK, 
o««r-r«mov»4 


GENERAL^  ELECTRIC 
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SOLVE  DESIGN  PROBLEMS 
WITH  THE  SWITCH 
OF  10,000  USES 


\  nu  nilH-r  of  tiu  ^rll  kiumn  Sh  I  9>%iCih 

frftniU  i4n  tout  A  UM-ful  pUic  «>n  aIiuom 

4t)\  litrKr  i  Uitrooii  iODirot  p^ncl  I  ho 
pr«-«  iMon  tnoll  p4rt%  ttt  fho  4II  purt^tM* 
iHfiiiit  Ay  inan\  Ay  Ml  st4^o\  ttuir 

tv«Elk%  ot  ton  M4K0%  04(  h  to  ho  0|H‘r4fixt 
in  i4iuiotu  SvMtiho^  uith  up  it»  U>  %t4^o^ 
4iul  I  '  t^uitiofo  4ro  ioninionly  turni>h<xl. 
0\if  itltHNUinuii  >OAjuoiuoiEMiihin4tions 
4ro  LH»>Mhlr  K4rini;>  jco  to  M)  4m^*rr%  4t 
000  ^olt%  4  1  i>r  it  1  Vv  liullotin  iil  t  -^"O. 


SAVE  PANEL  SPACE 

WITH  ONE-UNIT  PUSH-BUHON 

AND  INDICATING  LIGHT 


This  spaio-saMng  pilot -lircuii  >%Mtih  con- 
MHts  of  4  Murd>  pu>h  button  unit,  2's 
irii  hoN  hi^h.  ith  4  hollov^  translucent  cap 
anii  (v\oli  lamp.  I  ho  ssAitih  is  iho  mo 
montar>  com ai  1 1>  jh.*,  singlo  polo,  u ith  one 
Morniailv  o|H‘n  and  one  norniallv  clos<*d 
iircuit.  it  uses  moxahlo-disk  t> pc  contaits. 
Huttons  are  supnliod  in  iloar.  nxl.  grc'on, 
blur,  amber,  and  schito.  For  more  data  on 
this  and  other  G  F  push  button  units,  sec 
Hultetin  GFA-42S-I. 


PANEL  INSTRUMENTS-A  COMPLETE  LINE 

Accurate  J^e/iaS/^ 


FOR  MEASURING  D  C,  A-C.  RF.  AF.  VU 

Ciencral  Fltitric  panel  in>itrumenis  ha\c  loni> 
bfi-n  knimn  for  their  reliability  arul  aiiur.iiy. 
Reient  desi);n  t  han);es  provitle  for  better  per- 
formanie,  readability,  durability,  and  ap|>ear- 
ante.  Ci-F  voltmeters,  kilovoltmeters,  ammeters, 
milliameters,  mieroammeters,  and  vu  volume- 
iesel  indicators;  thermiKouple  tyjx-sand  rectifier 
types;  round  or  square,  with  conventional  or  long 
25()-iiej;ree  scales  — all  will  gise  ytiur  measure¬ 
ments  the  accuracy  required  and  your  panel  that 
snxMith,  mosiern  ap(H-arance.  To  bring  you  up  to 
date  on  the  latest  improsements  in  cases,  faces, 
anil  mechanisms,  Ci.F.  offers  a  comprehensive  2  f- 
page  bulletin  containing  all  information  neces 
sary  for  ordering.  Vi'rite  for  Bulletin  (iFC-.ViS. 
For  vu  indicators,  see  Bulletin  GFE^-.fby. 


PERMAFIL  CAPACITORS 


WITH  LIFE  EXPECTANCY  OF 

60,000  HOURS! 


For  operation  at  hifth  ambient  temperatures,  these  standard-line 
G-K  Permalit  capacitors  arc  naturals.  Ihcy’re  paper  dielectric 
units  and  can  be  used  at  temperatures  up  to  125'’  C  without 
derating.  All  are  metal  encasc-d.  compression-sealed,  and  base 
ItmK-lifc  silicone  bushings.  Ratings:  up  to  2  muf  for  operation 
at  4(K)  volts  d-c  and  below.  Case  styles:  53, 61, 65.  and  65  (JAN- 
C-25  specifications).  For  more  data,  write  Capacitor  Sales  Div., 
General  Electric  Co.,  Pittsfield.  .Mass. 


Now  available  from  G.E.  are  26-vi»lt  RMS  selenium  rec- 
tiiier  cells  with  a  continuous-service  life  expectancy  of 
over  60,(XK)  hours.  Their  initial  forward  resistance  is 
very  low  and  samples  show  an  average  increase  in  resist¬ 
ance  of  less  than  6'  <'  after  lO.(MK)  hours  of  operation. 
General  Elcftric  knows  of  no  other  high-voltage  sele¬ 
nium  cell  on  the  m.irket  that  can  even  approach  their 
performance. 

The  high  output  voltage  permits  the  design  tif  smaller 
stacks  while  the  low  resistance  means  ctxtler  operation 
and  the  space  saving  that  goes  with  it. 

Stacks  made  with  the  new  ti-E  cells  may  be  obtained 
with  rated  outputs  from  18  to  126  volts  d-c  at  .15  to  3-75 
amps.  Write  now  for  Bulletin  GEA-528(). 


INDUCTROLS 


STEPLESS  VOLTAGE  VARIATION 


G*n*ral  EltOrk  Company,  Sottioit  1667-7 
Apporolut  Doportmonf,  Schonoctody  5.  N.  Y. 
Ploow  sand  mv  tha  following  bullatins; 

Indicata 
for 

rafaranca 
only  (  V  ) 
for  planning 
on  immadiota 
projoct  (X) 


Inductrols  are  G-E  drv-tv  |h-  induction  voltage  regulatorv  for  1  20 
•nd  2'tO-vcilt  (>|H.'ration.  Hand-o|x;ratc-d  models  provide  smooth 
and  extremely  precise  voltage  adjustment  for  such  uses  as  instru¬ 
ment  calibration  and  rectifier  control.  Motor-operated  models 
are  used  with  automatic  control  to  maintain  voltage  within 
narrow  limits,  irrespective  of  supply  variations.  Sires  range  from 
lOl ,  X  6Vii  X  ’’'i,  inches  for  the  smallest  hand-operated  unit  to 
l-t  X  6  X  lO’ii  for  the  largest  motor-operated  unit.  One  unit  pro¬ 
vides  a  voltage  range  of  KKi  raise  and  lower  on  3  and  6-kva 
circuits,  another  gives  KMI' ,  raise  and  lower  for  2.'t  and  3.6  kva 
circuits.  Complete  information  in  Bulletin  GEA-4508. 


GEA— 4754  Puth-butfan  units 

GEA  -4506  Inductralt 

GEA— 5280  SaUnium  ractifiart 

GEC-270  56-1  twitch 

GEC-366  Panal  instrumsnts 

GEC  — 369  Vu  valumo-laval  indicalart 


ADDRESS 
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1  in 

DU 

iiHii:jyii 

NO  OTHER  TESTER 


hi  thr  shop  .  .  .  2S  in  oni-  ust  to  Icxatc  lircuii  troubles  on  prtxluition  equipment. 

On  ihr  hi  Hih  .  .  .  2S  ranges  in  one  use  for  iheeking  ekxtrual  equipment  during  manufacture. 
In  ihf  hh  .  .  .  2S  ranges  in  ont-  CJif  immcdiatelj  available  for  re-seareh  and  development  work. 

2K  Instrument  Ranges 

D-C  VOITS;  100  m.,  1/10  SO  700  500  1000  volte  70  000  ohmt  por  voH). 

AC  worn  5  15  30/' 150  300  750  .oin 

D>C  CUtftINT  50  mKroampe,  1/10  100  mtlliompt;  1  '10  ompi. 

A-C  CURIfNT  5  1  5  10  ompt 

*tSI5TANCI  3000  30  000  300  000  ohm>/  3  30  mogohmi 
Stexle  .\cicssi)rics  Available  for  Kxtending  .Above  Ranges 
It  diHS  so  mueh.ru  well,  fot  jo  little.  Chesk  your  'X'eston  Representative  for  full  details  or  see  your 
Itxal  lobbet  Weston  l  lextrieal  Instrument  Corporation  618  I  relinghuysen  Avenue,  Newark  5, 
New  jersey  manufacturers  of  W'estun  and  Tagliabue  Instruments. 


WESTON 

« in—n  ■  Ntf  *  taftMi »  CltritH  «  C>tmt « CmiMti  *  C  miHN  *  OiliM  ■  *  NOH  *  WiMlM  *  tocH— *  I  fttH  lKk*LH  Antut «  Mf  i4tfl «  Mihmuiw  •  Myrt  *  OrlnM 
Jkm  **%••••■  •  S«i  Fttwitc* •  SMfttf  •  St  IMM •  Syrtcvit  •Tih« •  WnliiiiftM  0  C  •(«  CMai«  NtrttMm  KIkMc  LH.  flutcw.  IR. 
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Let  OHMJTE  Engineers 
BACK  UP  Your  Engineers 

IN  SOLVING  YOUR  RESISTANCE  PROBLEMS 


ITE 


6 


Se  CiUtA, 

©liamiiiri 


RHEOSTATS  •RESISTORS  •TAP  SWITCHES 

OncLtilfUf^d.  ^i/ui  CluUce 


©  IHIM  n  Tg 


Sill  ill II  I<  hill  II 


//vsrfii/**fvrs 
^ccsiffi/irs 
^fSS/7/?C> 


.  y",  ,  ,  •  \ 

‘  Ground  I'i  '  I 


1 

o' 

1 

;  1 

A 

b! 

ID 

■■  ifg 

Ih” 

1 

1 

Sc‘'«-oo'  c 

*  rit\q,Di  oqi  am 


Combines  Longevity  and  Dependability 


ELECTRICAL  CHARACTERISTICS 

DIIVMO  coil  RiQUIMMiNTS- 1 S  volts,  94 
milKomp«rM,  400  cyc)««  ±  \  0  p«r  ctnl. 

CONTACT  RATINO-SPDT  twitching.  Nominal 
roting,  20  voHt  to  ono  microvolt,  t.O  milUomporo; 
mojtimtfm  powor,  100  microwatts. 

SWITCHMO  ACTION- Each  contoct  dotod  5S  por 
cont  of  ooch  cycio,  dotod  timultanoowtiv  S  por  cont 
of  tho  timo. 

SYMMETRY— Within  5  por  cont. 

LOAD  CHARACTERISTICS-Rotitlivo  or  indoctivo. 

SHIELDMO— Sholl  and  coil  ihioldi.  both  groundod 
throwgh  pin  No.  2. 

VIBRATION  RESIST ANCE-Outpvt  voltogo  wiN 
vory  lost  then  2  por  cont«  with  ratot  of  vibrotion 
from  0  to  1 0  g. 

PHASE  SHIfT— Ovtput  voltago  diflort  from  fhot  of 
driving  voltago  by  45  to  50  dogroot. 

STRAY  PICK-UP— Svffidontly  low  for  tho  mootwro* 
mont  of  o  eno  microvolt  d-<  tignol  oftor  ompfifkotion 
by  o  whoblo  oodio  froqooncy  ompBAor. 


...The  Brown 
400  Cycle  Converter 


I’rartirallv  idrntiral  t<»  the  i»rr\  irr-|»ros  pdIdN'jrIrcriiisrrtrT 
u»p<l  in  thr  Brown  linr  of  F.lirtrimtK  |»rp«'ii>ion  invtniint-ntH, 
thin  roni|Mtnrnt  in  niral  for  iinp  with  any  nyntpin  insohiiiK 
thr  I'onsrrnion  of  loH-|MiHpr  dirrct  soltapp  nipnain  of  thr  or> 
(Irrof  KM)  niicrosoltn  to  MMIcyrlr  altprnatinp  voltaprn.  It  in 
|iarti<'iilarly  unpfiil  for  a|i|>li<-ation«  r>M|uirinp  rmn-  voltapp 
nipaniirrinpiitn  or  null  ilrtpption.  'I  hr  (Ifnipii  and  arranpr. 
niPiit  of  itn  rontactn  |irarti«-allvrliiiiinatPplr4-trontati<  ntray 
|Mitpntial  |iirL-ii|i.  Kih*  dptaih'il  inforniation.  writp  for  a 
i'o|iy  of  DataShrpt  lO.JO-l.  MiNM;AP<»l.in.|lo%t.t  w F.i.l. 

I<  K(.l  I.4TOK  Cii.,  Intliisiriul  fl2K 

Wa\nr  V\r.,  I’hila.  4t,  I’a.  Oflirpn  in  iiiotp 
than  80  prin<'i|ial  ritirn  of  tlir  I  iiitrd 
''taint,  (lanatia  and  throiipli. 
iHit  thr  world. 


MiNNEAPoiisag  ^ 
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Designed  for  Application 

GRID  DIP  METERS 


MiU»a  Grtd  Dip  ar*  avaitabU  lo  all  variout  laboratory 

•nd  ••ivtcinq  ro{;viiromor.i« 

Tho  fOill  laduotrtal  Grid  Dtp  Motor  compiototy  caUbratod  tor  labora 
lory  uto  with  a  tutiqo  from  220  kc  lo  300  me.  litccrporatoo  loaluro* 
dioaitod  tor  both  induotrtal  and  taborolory  apphcattoit.  tncludinq  throo 
wir#  qroundinq  typo  powor  cord  ond  auilablo  corrytnq  ca«o 
Tho  fOitl  Indnairiul  Gnd  Dtp  Motor  to  oimtlar  lo  tho  90462  oicopi  lor 
«  roducod  rai«qo  ol  1  T  lo  300  me  It  iikowiio  (acorporatot  tho  throo 
toiro  qroundtoq  typo  cord  and  motal  curryinq  caoo 
Tho  904)1  Stondard  Grid  Dtp  Motor  to  o  oomowhat  looo  osponoivo 
ooroton  ol  tho  qrtd  dtp  motor  Tho  cal  brotion  orhiio  adoquato  lor 
qonorul  uoaqo  to  not  ao  compioto  ao  in  tho  caoo  ol  tho  tnduolrial 
modol  ll  to  ooppliod  without  qroundinq  load  and  without  carrytnq 
laoo  Tho  ranqo  lo  I  7  to  300  me  Fvtro  inductor*  aoailoblo  ovtond* 
roaqo  to  220  he 

Tho  Millon  Grtd  Dtp  Motor  lo  a  colibratod  otablo  HI'  oocillotor  unit 
with  Q  motor  to  road  qrtd  curront  Tho  Iroquoncy  doiorminmq  coil 
10  ptuqqod  into  tho  unit  oo  that  il  may  bo  uood  ao  o  probo 
Thooo  lAotrumonto  or#  compioto  with  o  built  in  tranotormor  typo  A  C 
powor  ouppty  and  intorminol  torminol  board  to  provido  connoctiono  lor 
oaitory  oporation  whoro  it  lo  dooirabio  to  uoo  iho  unit  on  anionna 
moaouromonti  and  othor  uooqoo  whoro  A  C  powor  lo  not  availablo 
Compaclnooo  hat  boon  ochioood  without  lott  o!  portormaoco  or  con 
vonionco  ol  utaqo  Tho  incorporation  ol  tho  powor  supply  oocillotor 


and  prubo  into  a  tinqlo  unit  prooidot  a  convoniont  dovico  tor  chock 
tnq  all  typot  ol  circuitt.  Tho  indicatinq  inoirumont  it  a  standard 
2  inch  Gonoral  Cloctric  mttrumonl  with  an  oaty  to  road  seal#.  Tho 
colibratod  dial  it  a  larqo  270  drum  dial  wh;ch  providot  tovon  diroct 
roadinq  tcalot  plus  an  additional  univortal  teal*,  ail  with  tho  tamo 
lonqth  ond  roadobitity.  Each  ranqo  hat  itt  inditridual  pluq  in  probo 
complotoly  onclotod  in  a  contour  littinq  polyttyrono  cato  for  attur 
onco  ol  pormanonco  ol  colibration  at  woU  at  to  provont  any  potti 
bility  ol  mochanical  damaqo  or  ol  unintontional  contact  with  tho  corr 
ponontt  of  tho  circuit  boinq  totlod. 

Tho  Grid  Dip  Motors  may  be  used  as 

1  A  Grid  Dip  Oscillator 

2  An  Otcillatinq  Dotoctor 

3  A  Siqnal  Gonorator 

4  An  Indicatinq  Abtorpt.on  Wavomotor 

Tho  most  common  utaqo  ol  tho  Grid  Dip  Motor  it  at  an  otcillatinq 
iroquoncy  motor  to  dotormino  tho  rotonant  Iroquonciot  ol  do  onorqisod 
tunod  circuit! 

Siro  of  Grid  Dip  Motor  only  lost  probo):  7  in.  k  3  3  14  in.  n  in. 

Millon  Loborotory  Inttruments  ore  illustroted  ond  doscribed  in  our 
Loborotory  (qwipmcnt  cotoloqui  o  copy  ot  which  will  be  moiled  upon 


JAMKS  MILLEN 


main  okhcf. 


MFG.  CO.,  INC. 


AND  FAirrORY 


MALDKN,  MASSACl  It  SETTS,  t.S.A. 
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CLEVELITE 


COSMALITE 


Those  in  the  Rodio  and  Television  Indus¬ 
tries  know  from  actual  use  the  fine  per¬ 
formance  of  these  Tubes. 

They  also  know  that  our  larqc  production 
capacity  assures  them  of  a  dependable 
source  of  supply  with  prompt  delivery. 


LAMINATED  PHENOLIC  TUBING 

IS  used  also  for  many  other  electrical  products  at 
a  considerable  soving  where  exacting  specifica 
tions  must  be  carefully  followed  For  the  best  .  .  . 
"Call  Clevelond  " 


^CLEYELAHDCOMTAINER^ 


Aik  ut  about  thtie  SflirollY 
lamtnated  paper  bote  phenolic 
tubes  in  diameters,  wall  thick 
netS€S  and  lengths  that  will 
meet  your  needs 


K  1  MUttAT.  6U  aNTtAl  M/U  CAST  0«AN0t  M  i 
t  s  PTTTlGtrW  «  CO,  *66  FAtMtNCTON  4Vt 
WEST  HAtTPOtO.  CONN 

WM  r  BAPtON.  EtCHTH  IfNt  t»  #1.  OATVIllC.  OKTAJhO 


CANADA 
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'with  AMERICA 


N  4{» 


AIRLINES 


EXTRA  SAFETT  IS  A  MUST. 


*'...C-E  High~ReJiabiJity  Tubes 
Lift  SAFETY  and  SAVINGS,  Too!" 

•  AN  Mtr^ihil  NX  «i|f,  in  charge.-  «»f  aircraft  radio  communications 
.  lor  Amtriian  Airlines:  '‘N’eiu  can  trust  (i-h  lligh-rc-liahility 
I'uIh-s  to  *lo  their  joh  j//  the-  time.  I  hes'se  helped  us  lift  our  high 
salets  standards  still  higher." 

N  ou  can’t  heat  these  special  (t-F  miniatures  for  steads  perform-  1 

aiiie  under  fire"  —  the  kind  of  da\-in,  das  out  |oh  sou  can  count  1 

on.  So  take  a  lip  from  American  and  other  enthusiastic  users,  and 
speeds  (I'l  lligh-reliahilils  luhes  in  the  ec^uipmenl  nose  on  sour  -  |g 
drascing  hoards' S  ou'll  Uisser  upkeep  costs,  increase  salets  factor,  H 

ss  iilefi  sour  proilucl's  acceptance.  ■  B 

Aliinuiers,  radio  compasses,  radio  control  apparatus,  h-f  air-  r  w 

c  rail  res  CISC  rs  — all  are  emplos  ing  (i  F  lligh  reliahilils  miniatures  y  jW 

sc  nil  mar  ked  sue  c  ess  I  sers  luhe  gels  AO  hours'  sers  ice  at  the  lac  tors 
under  <  lass  coiulilions.  Also,  Irec^uenl  samples  are  chosen  lor 
life  tests,  during  sshich  the  luhe  is  operated  normalls  hut  inter- 
milienlls  hs  turning  the  heater  on  and  siH  at  one-minute  inlersals.  l 

(  ommiinu  aiioiis  .  .  .  industrs  .  .  ,  along  scith  asialion,  find  \5*4 

numerous  applications  lor  (•  F  fligh-reliahilits  miniatures — the  ||  | 

hftirr  luhes  Isir  hrttrr  sers  ice  sc  here  conditions  are  exacting'  VX  rile  GL-S686  ® 
lor  further  inlormalion  Fearn  more  about  sc  hat  these  luhes  are; 
sc  hat  ihes  scill  do.  hose  ihes  can  serse  roar  needs  more  elhcienllv, 

I  tntroum  Itrfiurtmml,  Itrnrrui  I  Irtlrii  (  o.,  Sihrun  tut/t  A,  N.  F'. 


GENERALS  ELECTRIC 


GL-S6S4 


GL-S670 


Sharp-cutoff  r-f  pontodo 
H-f  twm  tnodo 
Rowor-ampliftor  pontodo 
Somi-romoto-cutoff  r-f 
pentodo 
Twin  dk>do 

R^moto-cutoff  r-f  p«ntodo 
Pontogrid  convortor 
'  High-mw  twin  triodo 

Mod»um*mu  twin  triodo 
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TIANSrORMIIS  AT  WORK— KINVON 

pH  Meter 

CAMBRIIXiK  INSTRIMKNT  CO.. 
INC..  (>ran(l  Ontral  Terminal,  New 
York  City.  Tlie  inilur<trial  model  fill 
Meter  i»  a  preri^ion  instrument  for  the 
determination  of  acidity  and  alka¬ 
linity  of  fluids,  which  finds  wide  appli¬ 
cation  in  medicine,  science  and  in¬ 
dustry. 


for  nianv  years.  Cainlirid^e  has  us<-d 
KI.N^ON  rraii'fotmcrs  in  \ariou»  in- 
ilustrial.  research,  lahoratory  and  medi¬ 
cal  instruments. 

Electrocardiogroph 

Xnollier  example  of  Canduid^e  pioneer¬ 
ing:  is  the  .'simpli  Tnd  I’ortalile  Kleclro- 
cardio):raph->tetho^raplt.  a  diatinostic 
instrument  used  hy  prominent  cardi¬ 
ologists.  hospitals  and  medical  si-hiads 
ihrouRhout  the  world  for  the  study  of 
heart  diseas*-. 


Many  important  developments  in 
science  and  industry  have  heen  fiir- 
ihereil  hy  instruments  designed  and 
manufactiireil  with  KKNXON  Trans- 
oirmers  hv  the  ('amhridt:e  Instrument 
Co. 

For  o\«-r  2.’>  years,  leading  manufactur¬ 
ers  and  entiineers  in  all  fields  have  spe¬ 
cified  kKNXON  rransformers  for  in¬ 
dustrial,  communication,  sound,  elec¬ 
tronic  and  seientihe  applications.  Cani- 
hiid»:»'.  liMi.  s|ieeilies  KKNXttN  Trans. 
Ioriners_foi  ipialily,  de|H‘iidahilily  and 
sound  construction' 


Here’s  the  Q  '  in  Transformers 


It’s  Ken  von  ^uai^ 


t(y 


«  ^  ^  ■  a-w  oldest  names  in  transformers,  offers 

IwC-  111  “  II  you  high  quality  specification  transformers  cus¬ 
tom-built  to  your  requirements  —  practically  at  catalog  pricasi  For  over 
25  years  the  KENYON  "K"  has  been  a  sign  of  skillful  engineering, 
progressive  design  and  sound  construction. 

KtiWOn-S/ucirUt'  ^tAi^KCct  Jon,: 


JAN  AmiCATtONS 
MOADCAST 

INDUSTRIAL  MACHINIRY 
RADAR 


AUTOMATIC  CONTROLS 
AUDIO  AMPLirilRS 
IXRfRIMiNTAL  LARORATORIIS 
ATOMIC  ENIROT  EOUIRMENT 


Amonf  many  otkarf 

Consult  our  engineering  staff  on  any  of  your 
"special"  problems  at  no  obligation  to  you. 
Coll  or  write  now  for  our  representative. 


“T'f"— famous  line  of  high 
Imt/  IliU  II  quality,  uniform  transformers 
are  ready  for  immediate  delivery  from  stock.  Our 
standard  line  con  save  you  much  lime  and  expense. 

For  o  complete  story  about  specific  ratings  on  all 
transformers,  send  for  your  copy  of  the  latest 
KENYON  Catalog  edition  now! 

KENYON  TRANSFORMER  CO.,  Inc. 


840  BARRY  STREET 


NEW  YORK  39,  N.  Y. 


r  KENYON  Transformer  Co.,  Inc. 

MO  Rarry  Straat,  New  York  S9,  N.  Y. 

Sand  ma  tha  lolatt  adilion  of  your  naw  cototoq  without  obligation. 


F  Cootpony 

Wo  naad  "tpaciol"  trontformari  — 

TIaosc  ko«e 
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electronic  voltage  regulators 


Standard  AC 


MAXIMUM  ACCURACY 


•  MINIMUM  DISTORTION 


#  FREQUENCY  INSENSITIVITY 


'Owfevt  voH«g« 


S.|S>40>I00  5  IS-50  SID>30  IS  SIO 


fS-ISO  VAC  wrtgU  SO-AO 

•dopi*r  ovoiiobl*  fe«  t30  VAC  ep^rotten 


0  )  volw*  indudvt  cborgin9  lim* 

•I  filter  circvrt  fpr  tfie  mo«l  cKonge 

*f«  feed  er  inpvl  <ond«tiofi« 


Ad|w%t«bl«  *  ION.  tSN 

'lf«d«vidtfal  medeU  identified  by  indiceting  evtput  voltoge  first 
then  emperet  EnompU  E-4-S  4  VDC  Oi  S  emperes 


SPECIALS  Your  particular  r*quirem«nls  can  be  met  by  employing  the  ORIGINAL 
SORENSEN  CIRCUIT  in  your  product  or  application. 

SORENSEN  REGULATORS  can  be  deiigned  to  meet  JAN  specifications. 

SORENSEN  engineers  are  always  available  for  consultation  about  unusual  regulators  to 
meet  special  needs  not  handled  by  THE  STANDARD  SORENSEN  LINE. 


Ti/iitt  .^cCetaiute 


Oaober  19i0  tLICT*ONlCS 


1  Mad*l  IK  VA  Capooiy  ISOS  2S0S  2000S 

1  SOOS  1000$  3000S 

sooos 

lOOOOS 

1  sooos 

Regulotion  Accuracy 

*  0  IN  0  IN  0  IN 

0  IN 

Hormemc  Dictortion 

3N  moB  3N  mox  3N  moH 

3N  moa 

Inpet  voltoge 

tS-130  VAC  olto  ovoiloble  for  190-369 

VAC  tingle  phoie  SO-40  eyelet 

Output  voltoge 

Ad|uttobie  between  110-130. 
330  VAC  modelt 

220-240  IK 

Lood  ronge 

O  —  Full  load 

R  f  ronge 

Down  to  0  7  R  F 

NOTES  Regulotort 

con  be  bermeticolly  teoled 

All  modelt 

temperature  compentoted 

_ j 

Standard  DC 

1 


produced 


REQUipMENTS 


^  ce^camicfucct/ 


CERAMIC  PL 

I 

E»M'iitiall>  ^iMlilar.  rx('«'|il  in  ^liape.  t«>  Hi*Q  Di^k 
Caparitors  rxi'f|it  tliat  in  lti<‘  ’iAilti|>l)‘  iinit>  tliev  <lo 
NOT  have  to  have  a  eoininon  »ii>untl  a>  i;*  llie  ease 
x\ith  <li!4ks.  These  Hi>Q  Plates  e;4i  he  |iro<liieeil  in  an 
nnliniile<l  ran^e  of  ea|>aeities.  ihi  iiiiniher  on  a  plate 
being  limited  onlv  li\  tlie  K  of  tlie  material  and  the 
physieal  size  of  the  unit.  I  bex  offiW  the  greatest  ax  ail- 
able  eapaeity  per  unit  xobime  of  Vuix  tx  |>e  eondeiiser 
on  the  market.  I 

(>uaranteed  minimum  xaliie-  of  elipa<  itx  up  to  dd.lHHI 
mmf  per  s)|.  in.  are  availalde.  This  U  based  on  the  use 
of  Hody  11  eeramii  having  .IIMMt  a-  atlieleetrie  eonstant 
'*K**  and  .020  in.  tbii  kness  and  the  birniula: 


iii  ii  II ''T' 


r.  (mmf) 


.221  K  A  (^<p  in.) 


If  temperature  I'oinpeii'ating  eeraipie-.  are  u>ed.  the 
l  apai'ity  xxill  be  eoii'iderablx  boxerl  l  x  pit  al  eireiiits 
are  shown  here,  but  almost  anx  eoi4bination  ean  be 
pr<i<lueed  for  xxiiir  spi-filic  iit'fd>.  Ooii'iiilt  our  engineer* 
for  complete  lietail'.  W  rite  tor  nexx  il.italog. 


001  oo»  .10  .10  PC-103 

Hh  nn  ■  »*• 


loSI  I 1  s  I  I  ; 

\v  ir  I  '  ‘1 


4  5  ISO  ’  *°*/.  mm» 
6  7  ISO  50**  sttst 


PC-101 


75.  , 

50  '/• 


3  4  220  *  1°  •/.  mmf 


5  6  005  *  ”  •/.  mf 


I  PC-102 

OOl  i  ixo  .001  K 

P-1 


12  002  +  II  •/, 

3  5  ISO+Q®®*/, 

4  5  005  ^  •/. 

5  6  100  ‘  *4 

6  7  005  *4 


PC-105 


I  -  p  1-2  003  ;^”  *4  mf 

lij,  IjI  '-J  00*:  Is*/. 
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Hi'Os.  better  4  WAYS 


Capacitors 

Trimmers*  Choke  Coils 

Wire  Wound  Resistors 


^precis»on 


*  JOftBfRS  —  ADDRESS.  740  ftelleviite  A«e  .  Ne<^  B-dford,  Molt. 

I  . 

S^ccttcca^  ^eactOKce 


OLEAN,  N.  Y. 


talil  OtriCft;  N.«  Yotk.  Philotlslph., 
Detroit,  Chuaqo,  lo\  Ar>q**le\ 


PIANTS  Oloon.  N  Y  .  Frankiinviltt,  N.  Y 
Jestup.  9r»  .  Myritp  Bpach.  S.  C. 
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I’rcMliiits  ^H•Jlrin^r  the  registered  trademark  "dag"  orij^inate  «)idy 
with  the  Acheson  (’olloids  ('orjMjration.  Port  Huron,  Michitran,  or 
with  Acheson  Colloids  Ltd..  lyondon,  Knjrland.  Acheson  Colloids  is 
the  worhl’s  larye.>it  producer  of  colloidal  graphite  dispersions  for  the 
rnetalworkinvr  arul  eU'Ctronic  industries,  and  al.so  supplies  disp*‘r.sed 
pivrments  to  a  larvre  segment  of  the  color-coi\sumintr  trade.  The  trade¬ 
marks  "Oitda>j",  "Aquadajr”,  “Prodajr”,  “Cilyda)?".  ‘‘Ca.storda>r", 
VarnodaK'"  and  "tJredajj’/  identify  particular  products  of  Acheson 
Colloids  Corp«)ration  or  its  athliates,  an«l  are  duly  rejristered  in  the 
I’nitetl  i^tuttn  and  in  other  principal  countries  of  the  world. 


/(cheson  Qolloids  Qorporation,  Port  Huron,  Michigan 


. . .  list  Ichisii  Cilliils  liaitii,  Liilii  Ei|laii 
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Federal  Telecommunication  Laboratoriesjne. 


impedance  measniements 
np  to  500  megacycles 


FTL-42A  IMPEDOMETER 


Any  signal  generator  with  0.1  volt  maximum 
into  51.5  ohms  output  furnishes  sufficient 
power  for  operation. 

Crystal  detector  and  audio  amplifier  with 
output  meter  have  sufficient  sensitivity  as 
a  detector  above  100  megacycles. 


t.ompait,  simple,  accurate  instrument  for  the  measurement  of  imjxdance,  attcnuaiiuO, 
retiection  coelfuient  and  standing-wave  ratio  at  frccjueniics  up  to  ^00  megacycles. 

Read  relative  voltages  of  incident  wave,  reflected  wave  and  resultant.  Plot  diagram  of 
voltages  on  Smith  Chart  and  impedance  can  be  determined  to 

Requires  no  unusual  accessories  —  only  those  found  in  every  laboratory  and  test  shop 
working  in  the  frecjuency  range  of  the  instrument:  signal  generator  with  0.1  volt  maximuiB 
output,  crystal  detector,  audio  amplifier,  and  output  meter.  Below  100  megacycles  a  ra<lio 
receiver  is  desirable  for  its  greater  sensitivity. 

In  addition,  the  l-TL'-UA  Impedometer  can  be  operated  with  input  power  up  to 
several  hundred  watts  when  it  is  desired  to  drive  the  load  in  this  manner. 

Adapters  for  P*  inch  line  to  type  N  are  furnished  so  that  the  instrument  can  be  used 
w  ith  flexible  cables. 

The  ITL-  PA  Impedometer  can  be  used  directly  with  1’h  inch  line,  or  with  other 
sizes  of  lines  or  cables  by  use  of  various  adapters  that  arc  available. 

It  tan  be  built  for  other  impedances  such  as  72  ohms  coaxial,  according  to  reejuirc- 
ments  of  user. 

Dimensions  of  cabinet;  inches  long  by  5*i«  inches  wide  by  inches  high.  Net 
weight  including  adapters  is  7  pounds. 

Price  -  |100.(H) 


Wrife  for  complete  FTL-42A  brochure. 


Nufley  1 0,  New  Jersey 


500  Washingtort  Avenue 
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A  NEW  SERVICE  TO  TV 

S 

NEW  MARKET 


with  General  Electric  TV  Components 


if4 


EM  PM  rucus  coa 

..f  A  i  .  .  t.  it 

f  >  i-«>' 

■t  mimufti  ol  rif>  utt  ih  «' 


Mre*  OfrifCTIOM  YORE  .-(V  horizontal  sweep  TRANSfORMER-vihtn  ^ 

•N  '  *  I"  *•!"  Vrr*  4  .’M»  v(.H  suppit  high  -i^nry  yokes  These  fenite  core  <1, 

ifi  K  »v*itjt).e  *.  •  rfh  #  .oppli,  ft en^formers  r^ovid^  ?()■  detlectron  at  1 3  kv 


Cf///  y/u/ yf'//?  (■(•//////• //rt’  /// 

generalI 
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RECEIVER  MANUFACTURERS 

^ou  can  cut  replacement  parts  servicing  problems 
to  a  minimum... keep  your  sets  in  the  held  with 
the  assurance  of  ready  serviceability  .  .  .  reduce 
material  and  handling  costs. ..by  designing  General 
Elc*ctric  TV  components  into  your  prixluct. 

More  than  twenty  T\'  receiver  manufacturers 
are  now  using  G-E  components.  Big  makers  like 
them  because  they’re  expertly  fabricatcxJ,  depend¬ 
able,  backed  by  a  name  you  can  depend  on. 

Smaller  manufacturers  turn  to  G.E.  for  compo¬ 
nents  specially  adapted  to  fit  particular  designs. 
Remember— when  you  use  G-E  parts,  duplicates  are 
sUKked  by  G-E  distributors  and  dealers  every  where 
—automatic  assurance  that  your  sets  will  be  repairetl 
in  the  field,  n<it  returnetl  to  the  factory, 

SERVICEMEN 

Estimates  peg  the  TV  market  at  ten  million  sets  in 
use  by  the  end  t)f  I ‘)S0.,. //><// 'i  your  oppitrtinihy! 

Millions  of  G-E  parts  are  now  in  receivers  every  - 
where... and  more  manufacturers  are  turning  to 
General  Electric  every  day... Be  sure  you  get  ytiur 
share  of  the  skyrtKketing  replacement  business  that 
suppt)rts  these  rcxreiver  saAvs ..  .that’s  your  market! 

Now— fi/r  the  prst  thru — dealers  and  servicemen 
can  st<x:k  the  complete  line  of  General  Electric 
components  shown  here!  They  ’re  available  thnmgh 
parts  jobbers  and  distributors  in  your  area. 


WIDTH  t  LmCAMTY  CONTROIS 
Pf  ovKit  itnl  control  of  picturt 

•djostwenl 


lOM  TRAP  MAGNET - 

Av*ii«bl«  m  two  silts,  35  and  Kl  gauss 


VERTICAL  SWEEP  TRANSFORMER  For  ust  m 
magnttic  defitction  circuits  from  50^  70^  Otsign 
ad  to  match  vtrtical  output  tubatodafltctKm  yoha. 


FM  WAVE  TRAP  •-Raducts  or  alimmatas  intartai 
anctcausad  byFM  broadcasting  stations optrating 
in  88  to  108  me  channtls 


IF  WAVE  TRAP»Dasignad  to  rtduca  or  abminala 
intarfaranct  on  TV  racaivars  causad  by  signals  at 
IF  fraduar>cias  of  44-47  me. 


Put  yourself  in  the  replacement 
business  for  keeps  — and  for  profit. 
r!all  your  jobber  or  distributor  for  full 
details.  Meanwhile,  send  for  the  com¬ 
plete  Ci-E  Parts  (Catalog,  just  off  the 
press.  Mail  the  coupon  and  the  cata¬ 
log  will  be  rushetl  to  you  — free! 


Ganorol  Elactric  Compony,  Saction  4100 
Etac*ronics  Porli.  Syrocusa.  N.  Y 


I  wont  my  shoro  of  tha  naw  TV  raplocamant  morkat.  Sand  mo 
compiata  cotoloq  of  TV  componantt  ond  focH  on  sarvica  solos 


ADDRESS 


state 
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capacitors 


(Tm  Pt3Z  AEROLITE*  CAPACITORS) 


•  Try  Aarovoa  Micre-minie' 
Hm»  In  ye«r  minkitwriivd  o*- 
MfrM*  0*pf.  MM-<3 
f*r  »0glm0*rlitg  data,  tamplat, 
gaalatlont  and  applitatlon-an- 
glnaarlng  aid. 


•  A  thouMnd  to  th*  pound!  Smaller  than 
previous  "smallest,'*  these  molded  ther- 
y^y  moplastic  tubulars  unfold  an  entirely 

new  concept  of  capacitor  construction. 
The  smaller  physical  sixes  are  directly  attributed  to  the 
latest  metallized  paper  technique  which  combines  both 
dielectric  and  electrodes  in  a  single  winding  strip.  Unusu¬ 
ally  strong  lead  connections  to  capacitor  section.  Since 
capacitance  is  predetermined  mechanically  in  the  initial 
processing,  it  is  no  longer  necessary  to  rely  on  the  human 
element  for  capacitance  control. 

Type  P83Z  Micro-miniatures  are  particularly  applicable 
to  that  portion  of  the  electronic  field  where  low  capaci¬ 
tance  paper  capacitors  and  high-capacity  disk  capacitors 
are  now  being  used. 


/»aturln§ . . . 

Tw»  altM  II*  d  ■  T  I*  1.)  I  4  '  d.  •  *  It"  L 

MS.  4«0  (Bd  **0  mad  Tolns*.'  >00.  «M  ud  *00  imI  aotlao*. 

fl7T«l  B  lA  huAlBitr  rMialAAl  tB«nAopi*«tlc 


FOR  RADIO-ELECTRONIC  AND 
INDUSTRIAL  APPLICATIONS 


Op«r«tUi«  lAflipArAtur*  fro«  —  IS^C.  to  4  wliBoiU  d*r»li»a. 

lActM  lk*A  1%  wkM  feJ  •?  r«t«rrAd  ••  irp* 

oi  1000  cp«  AAd  ttmOMRAl  f  pAfAlAf  •!  IS^C. 

Ul«  (Ml:  1000  iMura  %l  I.SO  IbMM  r«t«d  volMp*  ^  ■■01— I  fmpt- 
•tutm  At  0>^C 

ImaIaiiaa  r«AlatAAr«  •!  15.000  megohms  •?  9r««t«r.  Afd  at 
•f  rvlairTAd  !•  iMipAfAiuxA  0i  15*  C.  UiMUil—  rattauocA  al  05* 
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1  SUB-MINIATURE ‘6UIDED  MISSILES  ' FILTERS 

Kor  iirrurit.v  rraitons  ddailn  of  this  <l«>  rlopmctit  in 
minialuriialiun  must  bcomitird.  It  ran  be  toM.  ho«- 
rtrr,  that  all  «ix  rhannris  are  rontainrd  in  a  total 
solumr  of  IS  rubk  inrhrs  or  3  rubk  inrh«a  per 
rhannri. 

2  TONE  CHANNEL  FILTERS 

Available  for  either  1 70  or  340  r* tie*  sparina  helMeen 
rhanneU.  These  tilters  have  rereivrt  wide  arrep- 
lanre  and  are  extremely  popular  amoni  manufar- 
turera  of  rarrier  telearaph  r<|uipmenl.  In  addition 
to  the  many  standard  types  of  tone  filters  «e  are 
supply  ina.  sperial  rhararteristirs  ran  readily  he  in¬ 
corporated  into  drsians  to  suit  your  application. 


HI6N  Q  TOROIDAL  COILS 

“.\rtually  the  first  essential  re«|uiremenl  in  thedesian 
and  manufacture  of  hiah  (quality  audio  filters,  th^ 
toroids  nuund  on  mttlyhdenum  permalloy  cores  have 
provided  the  almost  impossible  solution  for  many 
rvetvvork  prtrMems.  As  the  leadina  independent  man¬ 
ufacturer  of  toroids,  rrur  prrrducts  are  harked  by 
years  of  experience  arvd  specialized  knowledfc.'* 

TEUMETERINS  FILTERS 

Amofiff  the  eirlietif  to  he  em^>ed  in  the  improved 
telemeterinf  B>Ntem  noH  in  general  une.  Particular 
attention  haa  been  paid  to  linearity  of  phaae  Nhift 
and  food  tranaient  auppretNion  aa  nell  aa  high  Inter* 
channel  attenuation  In  order  to  eliminate  diatortion 
in  telemetering  reception. 


•  **F^trr$  su<h  4$  these  are  inctuJeJ  in  s  »idc  ><fric/y  of  lyF<*  •hUh  we  4tre  now 
pro<iucm^  for  manufecturers  4nd  users  of  murow4*e  communicstions  and  reUy 
etpiipment.  H  e  mould  he  pleased  to  diseuss  your  appikation  for  filters  in  this 
field  and  bring  you  up  to  date  on  the  latest  Jerelopments  in  the  appikation  and 
design  of  filters  mhtch  have  resulted  from  our  close  association  with  the  carrier 
communkations  industry** 


fiu/uteii  Sl  ComfiGJuy, 


YONKERS  2.  NEW  YORK 

:il  r  MV  !.•» 


=  Exclusive  Manufacturers  of  Communications  Network  Components  ^ 


Newest  in 


Checks  on 


•  34  Omn*  covtset 

•  leH  center  fight  on 

^hese  locoliier 

•  left  center  fight  on 

Amplitede  locohiei 


#  Omni  course  sensttivify 

#  To  from  ond  llogolorm 

operotion 

#  All  necessory  gwontitotive 

ber^h  tests 


Use  tie  H-14 
for  Testing  Omni 
Receiving  Units  in  Aircraft 
. or  on  the  Bench. 


tMICROWAVt  TtST  Sn 


23,500-34^500  KK  pi»wrr  lr\rl  ?? 

MfGACVClfS  T**  kh  (Hiwrr 

inefrr  inrj^iirc-*  IrvrN 
•  T  tu  -t  ](i  ilinii  I  rr(|urtti\  innrr 
fot  rnrJ^iirintC  <»ui|>ui  tir  iiipul  Kl-  jtru- 
rjtr  til  hrttrr  thjt)  fix  I'ririi4r\  pur- 
pM'r  of  thf  H  |o  i**  to  tiira^utr  rrtrivrr 
'»riiMHv»i\,  handwitfth.  trf«|uriu\.  reio\ 
rf\  time,  and  ovriload  rhararir  ri^firv. 

tran*iui(trr  po\«rr  and  frr<|urn('v. 
Krroitiiiiriidrd  J's  a  standard  i»t 

K  h  fill  fr^rarih  or  production  tr«t>nu 
I  <|ual  to  iiiiliiars 

^■ICIi  $Ut3.00  «•!,  Bmmtitoii,  N.  J. 


'I'lic  Ivi^-  H-1-4  Signal  Ceni-rator, 
lOS-llS  megacycles  provides  a 
standard  signal  soiiree  for  the  com¬ 
plete'  testing  of  \’HF  ;url)orne 
omnirange  and  localizer  receivers 
in  aircraft  or  on  the  Irencli.  It  pro- 
sides  for  testing  24  ornni  cousses, 
pins  left  cvnter-right  eheejes  on  both 
ani|rlitnde  and  ph.ise  localizers.  .\ir- 
11  ait  mav  Im-  ehecked  out  ipiiclly 
and  acinrately  jnst  lK‘fore  take-off. 
HK  output  for  ramp  checks,  I  volt 
into  .'52  ohm  line  and  for  french 
checks,  D-lO.tMHi  microvolts.  Pro¬ 
vision  for  extern.il  voice  or  other 
nnrdnlation.  .M-' output  available  for 
Im'iicIi  mainteii.incv  .md  trouble 
sluKrting. 

PRICIi  MIS.OO  n«t,f.*.b.M«nt*ii,N.J. 


i’rovides  semrec  uf  cw  or 
piiKi'  aiiipliliicie  nicKhilat- 
ed  HK.  |M)WC'r  lev  el  (I  to 
—  I2l)<lbm  Internal  pulse 
circuits  with  eontrols  for 
wicllli.  ilelav,  and  rate,  and  |rro\isioii  lor 
I  cic  rn.il  pulsint;  Simple  dial  tiinini',  Ire- 
•  pii  IKS  calibration  accurate  to  U'lter  than 
r;.  Itinit  to  Navy  spc-c  ific  ations  lor 
research  .(ikI  priMiuclion  testing.  K<pi.il  to 
inihlary  TS  419/  lb 

PRICIi  $l«$0.00  nat,  f.^.b.  •••■Iom.  N.  J. 


9002100 

AtfCACrcifS 


^adio 

Corporation 

Boonfon,  N.  J. 

0«p«Adobl«  ff*<fron»c  (qvipmtiif  Si>ic«  It3t 


of  small  uiiiIn  mIikIi  can  Im*  cinii 

liiiK’tl  to  |sr(ivulo  tin*  rt'tjiiirc’cl  o|H‘ratioti. 
\%lic‘(lH'r  il  lx*  flu*  I  KnrivcT/ 1  Tranvinit- 
ter  ll^|X)iiiul)  installation  in  a  2-plai<* 
lMdic<»|>tfr.  (»r  a  3  Ke*invtT/2  Transmit- 
t(*r  A  ilK  Omni  installatinn  (70  ptmnds) 
in  larger  2-rneinr  aircraft. 


\it(ratt  Hadni  ( itmn  alsti  itiainfai 
tufi-s  l.r  atnl  \  ltl'  aitlKifnc  cotiitinitiii  a 
tioii  .tiul  na\lk*ati(Mi  rs^iniHiuiits  —  all 
t  \  A  1  V  |s<' (attifi4  atitl  fur  s*  hiilnlml  air 
sarin'T  us«*  «»r  t(»r  IIhisi*  uli«>sr  tsi^'  of 
Hsinii  tesjuirfs  a  lni;f|  Tc-liahil 

ily  and  (tr-ritirniaiH  r  K.4|ni|>inrtit  comists 


i 


»»aEs 


One 
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In  medii^al  tiino,  a  ciMt nt  .irm>  lud  in  iinjHirt 
ancc  that  could  not  Iir  overestimated  It  vs  as 
granted  as  a  personal  I'.uljje,  signifying  the  attri 
hiitcs  and  accomplishments  of  its  proprietor  and 
as  such  was  respected  thruout  the  civih/ed  world. 
It  had  no  duplicate 

In  turn,  the  emhlem  imposed  upon  its  owner  a 
resfxvnsihilitv  for  maintaining  an  enviable  reputa¬ 
tion  a  condition  which  stimulated  general  con¬ 
fidence  in  him. 

I'lnifS  h.ive  changed,  hut  not  all  things.  The 
sense  of  sanctity  of  an  emhlem  is  jsrevalent  tixfav  as 


It  was  hundreds  of  years  ago  'Hut  is  why  we  take 
.such  pride  in  our  trademark:  NICHROMF. 

It  is  evidence  of  our  accoinjsiisliment;  our  unique, 
jsersonal  Kidge  respected  everywhere  ( iranted 
solely  and  whollv  to  us  hv  the  I  'nited  .States  Patent 
eWice  over  forty  years  ago,  it  symhoh/es  a  series  of 
superh  electrical  heat  and  corrosion-resistant  alloys 
(developed  and  prcxiuced  only  hv  Driver-Harris 
Company )  which  today  is  serving  industry  all  over 
the  world 

^’es,  there  .ire  other  excellent  heat  and  corrosion- 
resistant  alloys,  hut  only  one  NICHROMF  -the 
product  of  exclusive  I^iverHarris  knowledge  and 
techniques 

VC’e  are  well  aw.ire  of  our  olsligation  to  maintain 
its  reputation,  both  here  and  ahro.id  In  fact,  such 
obligation  is  an  inspiration  to  give  of  our  best 
now,  tomorrow,  and  always. 


Nlelirowe*  ••  manufartarril  ualy  liy 

Driver-Harris  Company 

\  HARRISON,  NEW  JERSEY 

(  IRANCHES:  Chicofo,  Detroit*  Cltvolond,  let  An9*Ut*  Son  Eroncitco, 

/  Monufocturod  and  told  in  Conodo  by 

The  B  GREENING  WIRE  COMPANY,  ITD.,  Homilton,  Ontorio,  Conodo 

*  r .M  HeniUerrd  in  UmuJ  State*  Patent  Ofee  by  Driver  H or rn  Company  August,  I90S 


Moiy  Grades,  of  ONE  PLASTIC  ALONE,  are  your  Assurance 

Wfifdi  of  ffioM  Dihcto  Grades  Can  Moat  Yow  Roqvfromonfs? 

ElfaSKAL  AND  MECHANICAL  PROPERTIES  OF  OILEaO  SHEET  GRADES,  APPROXIMAn  AVERAGE  VALUES 


MIMA  D— •••d 
Q-do 
(sbeoM/ 

i 

t  1  ; 

CNLfCTO 

i  1  1 

i  Jt  1 

1  Tm^I* 

1  Tlnw^i 

•1  mii 

riaiMl 

riMaM^a  , 
--  1 

1 

i 

(1) 

tmaati  Slioogili  (Itod) 
NoOcbod  Ml  ll  Ibo. 
got  1 '  d  N  drii 

Otelec>i< 

SMoofdi 
in  Vedi 
am  Mil 

(t) 

Povof 

foc—e 

10*  cvct— 

— coodi 

Dt€UcMc 

(t) 

ChUmI 

10>CTCl« 

wfllil 

Lmo 

(f) 

Fod— 

10*  circiM 

— coodo 

1 

li  tw  cw 

LW  C« 

iH 

ii 

ri«lwtM  C4i<wIm 

LW  CW  LW  CW 

^  V; 

Ai  — ^ 
Reed 

Reed 

NOTIV  AN  oxopi  MtHowot  warn  coadacHd  m  octor^- 

•MO  mA  Aioeec—  SocuRy  F«i  Mot<gfLi  MtlMoNe  Im  $>>•♦< 

tlocMtcol  UnmkMnn. 

Ofdm  ••MraaLsM**  A«  9Hy«K«l  >>o»oe»<t  at  Cntmaa 
tn»o«o  «v«  mmda  pMwciptM>  Mi  A«  AicMoMtot  lr«fli  010*  !• 

OtS*.  Tito  Molt  lixMi  io  1*1  OtS*  Aidi  AoW 

Cl)floi«4oo  Mo^od  iMol  and  oMoorA  watam  too  an  1/f* 


Hikli  mdonot  AH  olHor  looM  oro  bo— d  oo  1  •*  OikLi  woloriol  otcoMl 
iRo  — W—  foi  «rodo  XXAOC.  uvKicM  oro  boeod  am  1  It'  Aidiwo— , 
(f)  Wd  aawai  fodot,  Mioloc^  ooooioM.  o^  to«  (ocioo  — W«i  oro  hoioM 
an  tamoiat  «Ae^  Kod  booo  m— loeood  Mi  IrooM  wotor  I—  t4  Ko«n  d 
W  t  fC 

(3)  l■oM^■Moo  RomoIomo  voW—  woro  doiondf—d  an  towpl—  cowdHiomM 
f— 06  bMnd  90%  1  t%rtloi»—  hi-Mditv  d  35'  t  1*C 


...Plus  thoM  ofhor  high  strongth  C-D  Plastics  with  unusual  combinations  of  electrical, 
mechanical,  and  chemical  characteristics: 

Vulcanized  Fibre  Vulcoid  Celoron  Micabond  Spiral  Tubing  ^ 


of  Receiving  UNBIASED  Materiols  Recommendations  from  C-Dl 


STANDARD  SIZES  OF  DlltaO  SHEETS  .  .  .  TUIES  .  .  .  RODS 


Tueis 


llflli 


molded 

L«iifliM  A  ppm.  It*  ••  144*  (t) 


ROLLED 

Lmfliii  Approi.  It*  44* 


TkicfcMa  :  Ammi*.  ;  to.  O.  D.  Ji*’  !  ID.  i  O.  O. 

fp  IpcLm  Sit  I  toitdtti  It  bcL—  I  T1iiditt».  '  It  Itcitti  It  ItcLtt 

ltdwitrt  :  it  UcEii  ltdttt  Ittitidvt !  itdtlltrt  ItcLti  Itdinlvt  Itcitiitt 


MOLDED  RODS; 

Lttgtltt 

'  if'Ti' 

—  -  — ■  Dfttiot4 

I  C«t4t 

I  DitMtt  (Attll) 

i  '■  DtttCTO 


100+ 


100+  S7J 


(4)  hMurtl  Color  virlor  frooi  toUoo  yollow  lo  Oort  Wowo. 

(1)  Standard  Kaiakat  ara  doN.  iaad-«lott  ar  ooUrtiod. 

(6)  Tka  akoaa  roaclOcationt  coaar  riandird  diat  taoolarly  In  oradocdia. 
Wkara  yoor  dotl«n  faqairaaianti  dktala.  and  oar  orodockon  tacIlMoi 


(T)  kdatkaoni  trail  Mcknotr  k  datarannad  ky  inalda  diaatatar.  Co 
toondaoca  It  invltad  on  diat  rAara  trail  Akknaai  It  abrtonaally  W' 
(■)  Laotdia  orar  40  lock  at  ara  ttoilaklt  lo  a  IknMad  tan«o  ol  diao. 

(0)  Otaaiatart  a(  1  *  and  oaar  aMy  kaya  tnoaltr  aackai 
(10)  M'  lanadia. 


0r«9  M  •  Hiid  (df  Ibo  MIdNd  **S  NItit  Siroiititi  ftotlUa'*.  iml  Mh  far  Od'SO. 


ff  \^/zzzjzz  ZZf/ 


FIHkE  COMPANY 

E  SloLllshrd  1895  if  [  <1  rmn  •  ‘i  f  c/f;  1  'i(  19  M  \  I  \\  \  1 1  I  ■  III  •  III  I  \  \  li  I 


A  f!«w  AC  on4  DC  p4i«K-pwH  omplifitr. 

^  tt«p  att«nwot«r  fr*^g*ncy  <omp«fi»o(*^  mpwf. 

A  N*w  ngn  Irgqugncy  dmriminatmp  inpwt  control 

A  Ntw  h«ovy  duty  powur  fron»form«r  Kot  6t^o  !•«»  mopnttK 
fitid. 


filtur  <endtn««r  hot 


vtrlicol  ond  Korixontol 


A  Nuw  inl«ntity  circuit  givut  groofur  briUionco. 

A  Improved  omplifiurt  for  bottur  rotponto  utoful  to  2  mugocydot. 

A  High  goin  ompliAort  .04  Voitt  KMS  p«r  inch  doAtction 

A  Improved  A!Ugh«ny  ludlum  mognotic  motol  CR  twbo  thiold 

A  Now  tynchronixotion  circuit  workt  with  oithor  potitivo  or  nogo- 
tiv#  pooht  of  tignol. 

A  Now  oitondod  rongo  twoop  circuit  IS  cyclot  to  ovor  100,000 


A  Both  vorticol  ond  horixontgl  omplifior  uto  puth>pull  pontodoi 
for  mosimum  goin 


lltc  rum  r>M  lliitliliit  Fu>h  Pull  CKiilUruf  {'O  Kit  is  ijiain  the  lot 
huT  No  c«thrr  kii  ottrrv  hil/  the  tectum  —  ihcrk  them 
MniMjre  either  A(  <■!  V^'.  rn  ihit  new  H«-re  — the  tot't 
umkr  SldOOti  «'Th  a  IH.  xmpiiher 

7hc  sertiijl  impl-her  hi^  frnjuemy  ic/npensjted  step  xttrnujtor  input 
into  i  <jth«Mie  t -li*  «cr  oj^e  Ihc  Kjm  tontrol  it  of  the  non  frequercy 
d>'<  riminiitog  t>  pe 4«  ■  «.fxie  re'pt-nse  xt  xn>  teifmo  A  push  pull 
penriufc  su^-e  feeds  the  <  R  fuSe  New  i>pe  pvnmuning  control  has 
I  tbiiie  rxOKe  f*»f  obxrsuig  xny  pottum  of  the  trx<e. 

The  fiorwontxl  xniplihert  are  direvt  tiniplrd  to  the  C  R.  tube  an«i  may 
be  u  '.J  as  either  A*  of  LX.  ampl.fitrt  Separate  binding  potts  are 
prosidrd  f-  'f  AC  of  IX^. 

*  li  e  mt.his ihf ji<  f  tvpe  s»rep  generator  has  new  frequtniy  <i>mpen> 

#  sati-  fi  e  f  the  1  idi  range  it  tosrrs.  t>\lc»  to  cover  lUH.UW  <>de» 
Tie  new  miHhl  DA  V.  pe  uset  10  tuhev  in  all  — several  mure  than 
an\  oth<  r  < h.ly  Ileathk it  ('es  base  all  the  features 

iNrw  hu'Ly  heavy  dutv^'wer  fran'former  has  '0'*^  me'fe  laminariorts 
It  runs  t.N.l  and  has  the  h  west  po«sihle  ruagnetic  held.  A  complete 
e!*. 'f.Kf ifii  shield  covers  ptiinarv  and  other  necessary  windings  and 
has  lead  brought  out  ti'f  proper  grounding 

The  r.cw  Mter  sondrn'cr  has  sepafate  filters  f-  r  the  srrtual  and 
h  tir*  nial  s«.reen  grids  and  prevents  interaction  between  them. 

An  iinpri-vej  intensity  circuit  prosides  almiM  double  previous  bril* 
1-anic  and  beirer  intensity  m*idulafion. 

A  new  ssmhroni.’an  'H  circuit  all  -ws  the  tract  tn  be  syruhrenizrd 
w;;h  either  the  p**'!'  se  or  negative  pulse,  an  important  feature  in 
I  ih^crsing  the  Complex  pulses  ensountered  in  television  servicing 

I  The  nugnetic  alios  shield  supplied  for  theC  R  tube  is  of  new  design 

and  uses  a  special  metal  deseloped  by  Allegheny  Ludlum  for  such 


INEXPENSIVE  MODEL’S-2 

electronic  switch  kit 


(i  (un  wiiS  < 

Itjiri  »l  '""'f  —  «:«  t'-'n 
Hii'ui  ii»f*  «'• 

,..u  Iin  kontt.'l  <hc 

li  UJic  vpjiiicly  —  »urcf- 

I  VI  t  I  \fr*^**^  ^ 

1,1  (iinmilii  ni  imule  “'  rf 
Uxii.im.,  n.nhinit  irHxhim- 
,  ,lrni..mt!iiu.ni 

It  intcmiiitcnti.  ' 

„lt  .ml  ulirf  JOiaH  ihi  w 
.  *n  be  uv,!  »iib  *nv  tir^  I 
iMilli  vi'I'C  Si  incii'cniiic  • 

,1  tiil'C»i<b'"0'nc. 

lull  ii  i;'”  ''.  I' 

k1  iini'c  in.t  line  iinnhini! 

..IV  t  lim.i..t  riPKC.  110 

v.  nxi  ..  nirbic 

v..!....,i  .in  I  ill  P.*''' 

tl-jvc  U'l  'f  'be  »"  P^  I 
,.u  II  enh  V  tt  imriHtml)  M 


^  i.bvive  ■  I 
the  input  an  t  *’cx 
griti  atTsa/inglv  V' 


Ihe  Meithkit  s>o(>e  cabinet  is  of  aluminum  alloy  for  lightness  of 
{»'rtahiliiy 

The  k.t  IS  cismplrte,  all  tubes,  cabirset.  transformer,  controls,  grid 
St  reen.  tube  shield  etc  Ihe  inscruition  manual  has  ctmplete 
step  b>  step  assembly  and  rictonals  of  every  section  (  *>mpare  it 
With  all  others  and  you  will  bu*  a  McathLti  Model  0-6  Shipping 


V) 


Oefober,  1950  — ELECTRONICS 


1 


»ho» 

loving- 


ova>»aDi«  I - 

\€%\  somp'®'  ^ 

''7d°.t.a  ’"V 

Ta,  reosonoble  cos. 
''  T  nd  p.oduCion  orde 
■’*  “  e  ,ho. 

"-■-"““t.ro-:: 


pj  r*com- 

loo.  d**'®" 
mode 

the  pfOP*' 
be  en.e'*** 
iob  ond 


^„g  h%,- 

.  and  fh«  »"’®® 

(■„..  VO-"  •'“  „ 

“  '**  ‘V'eHec.WeW 


Prodoc.ion  e 

des’ig"  ’O 

p.,ethods  t" 


O«.0.N»t  OIS.ON 


7,s,n.«.g 

^  j  fi*' 


load 

I  lo»‘«»  ■"  •* 


^  rofno«< 
in 

,j,  ol'o-f 


jeo.  to  t"* 
d  inti  mo’* 


(  a’va'  cbypoAAJ)®.", 

ittANOOGA  5-  ,,, 


These  ei 

cos.om' 


AMERiCAN 


tltOPOl^ 

n  M  <  A 


'  FOR  CONTROLS,  ,  > 

RESISTORS,  BEAM-BENDERS 


Controls  and  Resistors 

ClAAOSTAT  MfC  CO..  INC.  •  OOVII.  NfW  MAMfSNIlf 
IN  CANADA;  CANADIAN  MAKONI  CO  ITD .  MONlHAl.  A.  Q..  AND  MANCNfS 


Television 


.\s  “Bin  Business,”  television  rame 
suddenly.  Just  as  suddenly.  Claro- 
slat  was  ready.  Three  deeades  of 
(lioneeriii);  and  speeiali/ation, 
harked  hy  a  plant  serond  to  none, 
assured  TV  designers  anil  inanii- 
faeturers  of  an  outstandin):  selee- 
lion  of  resistors,  controls  and 
le'i'tanee  devices. 

\nd  when  ion  spot  hlemishes  lie- 
came  a  major  prohlem.  atrain 
Clarostat  was  ready  with  simjiler 
and  cheajier  beam-henders. 

Thus  Clarostat  products  are  al- 
leady  represented  in  over  5.tKK),(KX) 
sets  and  in  countless  radios  in 
daily  use.  .\11  Irecause,  for  (|uality, 
uniformity.  dc|)endahility,  econ¬ 
omy,  it’s  cL.Mvusr.-vr 


•  '  ^  Engineering  Bvlletm*  on 
controls  ond  rev^torKe 
devices,  let  ws  celloborote  on 
yovr  control  ond  resistorKe  prob¬ 
lems  and  requirements 
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dependability.  These  are  now  available  to  labora¬ 
tories  and  manufacturers  of  quality  instruments. 


cofiant  tttkitkal  h  mvai 


U.  S.  NAVY  TYPE  IS- 2.  low  lomitKrity 


goaiiM  cewntor,  OMlromoly  ahort  dood  N*)#' 


for  procWon  hioh  Intoniily  nioaiwroaioiiH. 


1226-12JO  FLUSHING  AVE..  BROOKLYN  6.  N.  Y. 


ADVANCED  ELECTRONICS 

Anton  Laboratories  is  a  complete,  self-contained 
electronic  establishment  in  which  the  advanced 
designs  of  skilled  technicians  are  converted  into 
a  wide  range  of  outstanding  instruments  and  com¬ 
ponents  for  measurement  and  generation  of 
radiation— equipment  that  has  won  the  acclaim  of 
users  in  research  laboratories,  schools,  hospitals, 
and  the  acceptance  of  manufacturers  and  the 
Armed  Forces. 

Located  in  the  center  of  research  activity,  in  New 
York  City,  cooperating  with  eminent  scientists  in 
many  fields,  the  Anton  Laboratories  provide 
completely  integrated  facilities  for  research  and 
prtxiuction.  We  design  what  we  make— and  make 
what  we  design  — all  under  one  roof  and  one  man¬ 
agement.  We  do  an  outstanding  job,  because  we 
do  all  of  the  job. 

Most  recently,  our  work  in  cooperation  with  the 
L'.S.  Navy  and  the  Naval  Research  Laboratories 
has  resulted  in  the  development  of  Counter  Tubes 
of  greatly  improved  sensitivity,  performance  and 


IMPROVED  COUNTER  TUBES 

Anton  Tubes  ore  fbe  produtt  ol  years  ol 
intonuvo  research  effort— employing  new 
methods  in  design  and  manufacturing,  im¬ 
proved  moteriofs.  precision  workmanship, 
and  controlled  production  techniques, 
e  GROOVIO  CtHAmiC  INSULATORS 
A  basic  improvement  over  conventionol 
flome-worited  glass  bulb:  Precision  molded 
. . .  uniform  diameter  . . .  accurate  align- 
mont  .  .  .  mechanically  stronger.  Deep 
grooves  lengthen  surfoce  path  to  minimize 
external  leakage.  No  bulge  around  cath¬ 
ode  to  interfere  with  probe  ossembly  or 
restrict  "stacking"., .no  wo*  coating  to  be 
scratched . . .  and  non-photosensitive, 
e  HAIOCIN  OUfNCHfD 
Uniform,  stable  chorocteristics  unaffoctod 
by  use . . .  cannot  bo  damaged  by  sustainod 
over-voltage ...  operating  range  — SS*C 
to  4-TS*C...long  shod  life. ..large  pulse 
amplHudo. 

e  miCHANICAL  Of  SIGN 

Mochankally  rugged,  capable  of  with¬ 
standing  shock  and  vibration  . . .  designed 
for  convenient  incorporation  in  instruments 
. . .  exhaust  tip  protected  by  scrowod-on 
torminal  cap. 


vvnpiufu  ivoo  \,oroiog,  tooroioiog  ootoooo  tpectrt- 


A\i(i\  nicii’.DMc  I  \r.()ii\ii)i’.iis.i,\(; 
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^^His  IS  the  new  Collins  51V  1  glideslope 

receiver  for  aircraft.  Note  the  orderly 
design,  anil  the  accessibility  of  all  tubes, 
components,  and  wiring. 

The  51V  1  provides  reception  of  90  150 
cps  tone  moilulated  glideslope  signals  on 
any  of  the  twenty  channels  in  the  uhf  range 
of  329-335  me.  This  receiver  together  with 
Collins  51R  navigation  equipment  will 
fulfill  ILS  receiving  requirements  for  mill 
tary,  commercial  and  private  aircraft.  The 
design  of  the  51V  1  is  based  on  "Glideslope 
Receiver  Characteristics”  issued  by  Aero 
nautical  Radio,  Inc.,  and  on  U  S.  Airforce 
specifications. 

Output  circuits  of  the  51V  1  receiver  feed 
standard  ID  48ARN  deviation  indicators 
including  flag  alarm.  By  means  of  the  flag 
alarm  the  pilot  has  a  positive  indication  of 
the  reliability  of  the  glideslope  signals  and 
instrumentation. 

The  51V  1  control  circuits  are  integrated 
with  the  standardized  R  n  channeling  sys 
tern  with  channel  selection  provided  by 
means  of  a  Collins314U  remote  control  unit. 

More  complete  information,  in  the  form 
of  an  illustrated  bullet  in.  is  yours  on  request . 


COLLINS  RADIO  COMPANY,  Cedar  Rapids,  Iowa 


11  West  42nd  Street,  New  York  18,  N.  Y.  2700  West  Olive  Ave.,  Burbank,  Calif. 
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New  Tough  Insulation 
Speeds  Coil  Production 


In  coil  manufacnirc,  the  ama/in^  flexibility 
ot  BH  "649  ”  Fiberglas  Tubing  and  Sleeving 
permits  ease  of  push-back  with  no  loss  of 
physical  or  dielc-ctric  properties.  Saves  valu¬ 
able  production  time.  Cuts  down  rejects. 
BH  "649”  can  be  twisted,  compressed,  folded 
—  with  no  cracking  or  rupture  of  the  film. 

BH  "6-f9”  has  a  smooth  bore,  handles  easily 
during  production  with  no  snagging.  Will 
not  support  combustion.  Resists  moiyuxc. 


oils,  grease  or  ordinary  chemicals.  Remains 
supple  after  baking  at  S()2‘’F.  fot  24  hours. 
Unaffected  at  temperatures  as  low  as  — bT^F. 
Suitable  for  use  with  most  impregnants— for 
complete  test  data,  see  our  Technical  Data 
Folder.  BH  "649"  is  made  in  Grades  A-1, 
B  I,  C-1  and  C-2  —  in  all  si/cs  from  No.  24 
to  inclusive.  Write  for  proelucrion 
^mples. 

,^Niirs,  H.srris  M.am  ka<  lORiNi.  (ompany 
CONSlIOIKK  K1  .N,  Pa. 


- |  s(  fol  |>()\  sow - 

H<ntlt>.  Hams  .MIr  Co.  Dept  F-42.  <  l>n^hohlKkt■n  I'a 

I  am  intircstril  in  HH  6-lQ  KihcrRlas  I  uhinc  an.)  SldvmR  s.  n,|  ^amplc^  tor  pto.lui  lion 

IfslinR  ot  Ciratlc  in  M/fs  a>  follo^»^  for  opr-ratinR  at  ttm 

(<i7r  ot  I  O  1  I  pro. tint  t 

pttaturrv  ot  I  at  M.lrv 


Send  sample',  patnphlits  an. I  prkfs 
on  other  BH  Pro.lucrs  as  follows 

□  BH  non  IravinR  FihctRlas  sIcesinR 

r]  (  oiton  ot  Ravon-hase  SlrevinR  and 
TiihinR 


N’AMI 


ADORFS" 
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Pretniun^  hvulation 
Priced  Conipetitu^ 


>tfcr\  S<ith  '  p 
iih  superior  li 
ui  oHrr  irrjn 


MYCAI.FX  miniature  tube  »iKkets  are  injection 
molded  with  precision  that  affords  uniformity  and 
extremely  close  tolerances.  MVC.ALFX  insulation 
has  high  dielectric  strength,  very  low  dielectric  loss, 
high  arc  resistance  and  great  dimensional  stability. 


Produced  in  two  grades:  M^'C^ALFX  -tlO  con¬ 
forms  to  Grade  Ft  specifications,  having  a  loss 
factor  of  only  .01^  at  I  MC.  It  is  priced  compar¬ 
ably  with  mica  filled  phenolics. 


MYCALFX  4t0X  is  for  applications  where  low- 
cost  of  parts  is  vital.  It  has  a  loss  factor  only  one 
fourth  that  of  "everyday"  equality  insulating 
materials,  and  a  cost  no  greater. 


Prices  gladly  quoted  on  your  specific  require¬ 
ments.  Samples  and  data  sheets  by  return  mail. 
Our  engineers  will  ciNipcrate  in  solving  your 
problems  of  design  and  cost. 


Mycalex  Tube  Socket  Corporation 

Under  Eiciwiive  license  of  Mycalex  Corporation  of  Americo' 
30  lockeftller  Pioio,  New  York  20,  N.  Y. 


MYCALEX  CORP.  OF  AMERICA 


•OwrtWi  of  -MYOUfr  PoNrrfi- 


Airborne  Instruments  Laboratory  Specifies 


CLARE>»»°RELAYS 


Front  vi«w  of  Airbom*  Intlrumentt  Lab¬ 
oratory  control  panel,  with  cover  re¬ 
moved,  showing  group  of  eight  CLARE 
hermetically  sealed  relays  which  per¬ 
form  important  circuit  control  furtctions. 


For  Aircraft,  Ship  and 
Submarine  Control  Equipment 


Cutaway  view  af  typkal  CLARE  Type 
"K”  d-c  Relay  vrhich  h  hermetically 
sealed  in  a  permanent  atmosphere  of 
dry,  inert  gas  to  give  moximsmi  per¬ 
formance  under  the  most  extreme  cen- 
ditiom  of  dust,  moisture,  air  pressure 
and  combsntible  gases. 


Close-up  view  of  the  CLARE 
relay  installation  which  dem¬ 
onstrates  the  economical  use 
of  spoce  which  use  of  CLARE 
sealed  relays  mokes  possible. 


AirlHiriK*  ln>triiniciils  l.alHiratiirv  of  Mineola.  N.  Y. 
uso  Tn|«'  "J”  ami  Tsjx-  "K”  -inalfil  rt-lays  as 

com|M>!U‘iil«  til  riinp-illy  Itiil  tinlii-alely  niinratfil 

riintnil  ciiuiiinii'iil  inr  airiTatl,  ship  ami  suhmarinn. 

Tlit'sf  small,  rtimparl,  space-saving  relays  are  usetl  in 
rircuil  ap|ilicatiiins  that  cnver  the  hrnatl  held  nf  Inu  ami 
high  current,  a-c  ami  il-c  switching  ami  viilen  switching. 

”J”  anil  Ty|H-  "K”  Kelays  were  selecteil  for 
their  out'tamling  s^m-ciI  of  o|i«‘ration,  ile|>enilahle  per¬ 
formance.  rc'i'tance  to  vihration  ami  very  small  size. 
lh‘rmcticalK  -calcil  in  ilry.  inert  gas.  they  are  immune  to 
change-  in  atrno-phcric  prc-sure.  humiility.  ilu-t  tir  ilirt 
...  will  o|M-rate  a-  rcipiircil  over  a  long  jieriotl. 


('.LAKK  relays  have  long  U-eii  first  choice  of  manufac¬ 
turers  whose  proilucts  mu-t  not  fail.  Selection  of  high¬ 
est  ipiality  materials,  precise  manulactiire  ami  ahilitv  to 
"custom-huilil”  just  the  relay  for  a  s|M-cific  rcipiircincnt 
have  maile  l'.I..\KK  relays  lir-t  choice  with  engineers  who 
insist  on  .  .  .  ami  get  .  .  .  the  liest. 

Sales  engineers  are  lorateil  in  principal  citie-  to  coo|M-r- 
ate  with  you  in  the  ileyelopmcnt  of  a  (d.MlK  "cu-tom- 
huilt"  relay  that  will  meet  your  most  iliflicult  relay  ncctl. 
I.ook  in  your  classiheil  telephone  tlircctory  or  write; 
(i.  I‘.  I'.larc  &  (!o..  171*>  West  Sunnysiilc  \ve.,  (ihiiago 
.'10.  Illinois.  In  ('.anaila:  (lanailian  l.im-  Material-  l.td., 
Toronto  l.'l.  Ontario.  I'aihlc  \ddrc— :  < '.I. \I1KI. \V. 


ooo 


First  in  the  Industrial  Field 


Americo's  finest 
portable  tape  recorder 


Look  at  these  features: 


•  Three  heads  for  recording,  j 
playback,  erasing. 

•  Separate  recording  and 
monitoring  amplifiers. 

•  Three  microphone  input. 

•  Speeds:  1  5"  and  7Vj"/sec. 

•  Frequency  response: 

50-1  5,000  cps. 

•  Power  supply  and 
amplifier  in  separate, 
leatherette  covered  cases. 


The  PRESTO  PT-900  has  been  chosen  by  discriminating  tngi- 
neers,  educators  ond  broadcasters  throughout  the  country  os 
the  best  constructed,  best  performing,  most  durable,  portable 
tape  recorder  available  today.  Combining  the  features  of  mo- 1 
chines  costing  hundreds  of  dollars  more,  the  PT-900  answers 
the  need  for  a  recorder  of  ultra-high  fidelity  in  a  completely 
portable,  compactly  designed  unit.  Built  by  the  world's  largest 
manufacturer  of  recording  equipment  ond  discs,  the  PRESTO  | 
PT-900  is  precision  engineered  for  years  of  satisfying  service. 


RECORDING  CORPORATION 

foromiH.  New  Jertty 


in  (an«^  Wotter  f  Downs  ltd  Dominion  S^ore  lldg.  RIontrtol.  (onodo 
Ovtrstos  M  Simons  t  Son  Co.,  Inc  .  }S  Wonen  Stroot  Now  fork,  N  T. 


^  -  — ^  -if 

Wm  WV  . 

P.YRAIIIO  ^ 

“Hiimidi-Seal” 


(TUBULAR  PAPER  (UIPACITOR) 


li((t*4<y  kHiit  It 
■ilMtoit  undut 
otetlKW  «nt  tou|k 
Ktnttmi 


Ovtti  lubt 
titilic  intitinjltd 
Itp'nrtnl 
mtiilut*  ibtootitn 


li|tt  OUltf  CMl 

el  higli  itmp  «<i 
t<ovid«i 

douIXt  piolKtitn 


f  Kh  tnil 
eittiK  ittite 
((tixM  monturt 


Itadt  anchoifi) 
»fcui*l»  in  uHkI 
pltilK  tnd 


Tyt*  tSTOC  Hwmidi 
Stol  COpdClIort  Of* 
«p«ctolly  d«»ign«d  lof 
15  C  op«rol>on. 
ifi  It*  «ott  humid  ol 
mp»ph«r«i,  and  will  m«*f 
Iht  !•¥•*•  pr*i«nl  doy 
d*mandi  ol  •nduronr*  in 


WIITI  fOI  (OMrUU  IIT(IAIUI[ 

ttfitMirtitiyti  tii4  OitlriMtit 

ibitdfkMt  ikt  V  S  A  tti  Ctajdt 

A  PYRAMID 

PYRAMID  ELECTRIC  COMPANY 

)S$  Oxford  Strt«l 
Paterson,  N  J..  USA 

TIIIOAAMS  WUX  e«<«>idn  N  J 
CAOll  AOOII55  eyidmidwto 


BUSINESS  BRIEFS 

By  W.  W.  MacDONALD 


lU-tter  Men  than  thia  HuxinfMii 
Hriffn  editor,  in  Kovernment  and 
industry,  are  reahapinK  our  econ¬ 
omy  to  meet  the  requirements  of 
peace,  part-time  police  action  or 
full-.Hcale  war.  We  are  Rlad  they 
are  doini;  such  planninK,  for  the 
transition  from  the  first  condition 
to  the  second  has  already  oc¬ 
curred  and  the  third  step  seems 
{irohahle.  The  only  real  uncer¬ 
tainty  appears  to  be  one  of  termi- 
noloiry  and  timintr. 

We  think  that  no  matter  which 
way  the  bear  jumps  the  devotion 
of  American  men  and  materials  to 
purely  military  projects  will 
eventually  be  at  least  equal  to  that 
which  applied  at  the  close  of 
World  War  II.  We  think  the  elec¬ 
tronics  industry  will  ultimately 
face  a  Kreater  manpower  shortajre. 
receive  more  military  equipment 
orders,  and  have  to  suspend  more 
civilian  business  than  most 
people  believe  at  this  time.  We 
think  this  will  be  more  apparent 
after  the  November  elections. 

Ilavintr  said  all  this,  we  can  now 
report  current  news  out  of  Wash¬ 
ington.  without  further  editorial 
comment . 

Mohili/alion  (Mans  already  be- 
injf  implemented  as  this  item  jroes 
to  press  lead  Washinjrton  otficials 
to  believe  that  military  orders  for 
electronic  items  throutrh  the  re¬ 
mainder  of  IttSO  and  fiscal  year 
l‘.t.*>l  will  total  betweeji  $2  billion 
and  $2  1  liillion,  with  equipment 
actually  shipped  totallintr  about 
fi.ri  billion. 

Klecfronic  industry  spokesmen 
say  that  if  this  is  so  military  busi¬ 
ness  will  require  about  2.")  percent 
of  their  plant  capacity  and  man¬ 
power  to  handle.  This  miirht  per¬ 
mit  an  industry  jroal  of  (i  million 
television  sets  and  10  million  radio 
receivers  to  be  reached  in  19.'>0, 
despite  an  anticipated  sharp  drop 
in  I>ecember.  A  reduction  in  civil¬ 
ian  business  of  from  2o  to  25  per¬ 
cent  would  be  sutficient  in  1951. 
Military  people  think  this  is  over- 
optimistic 

Some  raw  materials  are  already 
in  short  supply  due  to  military 


needs.  Some  component  parts  are 
in  short  supply  due  to  heavy  tele¬ 
vision  receiver  production  and 
protective  stockpilinK-  Allocations 
in  .some  catetrories  seem  likely. 

Three  Major  (iroups  have 
been  set  up  by  the  electronics  in¬ 
dustry  to  work  closely  with  the 
military.  They  are:  (1)  the  Na¬ 
tional  Klectronica  Mobilization 
f’ommittee,  which  is  a  joint  under- 
takin^r  of  RT.M.\  and  N.'sl.A;  (2) 
the  Klectronics  Industry  .Advisory 
Committee,  appointed  in  1948  by 
the  Munitions  Hoard  and  NSRH; 
and  (5)  the  Army  Signal  Corps 
.Advisory  Council. 

Navy  has  set  up  a  new  Klec¬ 
tronics  Office,  part  of  the  Office  of 
Navy  .Materiel  located  in  the  Kxe- 
cutive  Office  of  the  Secretary  of 
Navy.  It  will  serve  as  a  central 
point  of  contact  for  contractors 
formerly  dealinjf  individually  with 
BuShips,  BuAer,  BuOrd,  BuSup- 
plies  and  Accounts. 

Training  Servicemen  capable  of 
handlinir  electronic  equipment  to 
the  satisfaction  of  the  Navy  De¬ 
partment  in  time  of  war  costs 
from  10  to  100  times  the  value  of 
the  equipment  these  men  maintain, 
according  to  L.  V.  Berkner  of  Car- 
nejfie  Institute.  It  fakes  from  two 
to  four  years,  plus  an  additional 
four  to  ten  weeks  on  each  new 
hiirhly  specialized  piece  of  equip¬ 
ment. 

Editorial  As-sistant  Jack  Carroll 
went  on  El.KrTRONK'S'  masthead 
last  month.  This  month  he  is  back 
in  his  Knsiirn's  uniform  and  Some¬ 
where  in  the  Pacific. 

Fascinating  Fact  of  the  month 
is  the  trrantinjr  of  permission  to 
remain  silent  for  one  ilay  to  radio 
stations  KFfHi  and  KF(I(}-F'M  by 
the  F(T.  It  seems  that  the  sta¬ 
tions  are  run  by  a  biblical  collepe 
and  the  staff  needed  a  day  off  to 
attend  pradiiation  exercises  in 
Iowa  City. 

Puerto  Rico,  because  of  a  very 
lenient  corporation  and  personal 
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1 N56  DIODE  with  a  potential  of  + 1 
volt  will  pasH  a  current  of  15  ma.  or  more. 
With  a  potential  of  —30  volts,  lest  than 
300  Ma.  will  flow. 


for  Carrier  Communirations 
1N71  VARISTOR-The  1N71  con¬ 
sists  of  4  matched  low  impedance 
diodes  each  of  which,  with  +1  volt 
impressed,  w  ill  pass  a  current  within 
one  nia.  of  the  average  current  of 
the  four. 


SYLVAN!  A 


pedance  applications.,. 


lum  Diodes 
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200 


150  ! 

ohms' 

100 


SYIA,\M.\ 


All  (Fermaniuiti  Diodes  are  notable  for 
their  low  forward  impedanre.  Hut  the 
1N56  is  sperially  engineered  to  make 
the  most  of  this  quality. 

Use  this  diode  for  high  efficiency  cir¬ 
cuits  with  low  input  and  output  im¬ 
pedances.  Use  it  for  relay  activation, 
heavy  current  and  surge  applications 
with  low  impedance  coils,  transformers 
and  condensers. 


Try  the  INTI  varistor  in  carrier  teleg¬ 
raphy  and  telephony  work.  The  low- 
shunt  capacitance  insures  highefficiency 
throughout  the  high  frequency  range. 
You  will  find  this  varistor  equally  ef¬ 
ficient  in  low  impedance  modulator  cir¬ 
cuits  of  the  carrier  suppression  or 
carrier  transmission  type. 

Both  the  1N56  Germanium  Diode  and 
IN'71  Varistor  are  available  from  Your 
Sylvania  Distributor.  Also  ask  him 
for  a  copy  of  the  new  l>ook  "40  Uses  for 
Germanium  DicMies.”  Priced  at  only 
11.00,  it  is  the  most  complete  collec¬ 
tion  of  germanium  diode  /  ^  ^  - 

applications  yet  published. 

Call  him  today  ,  ,  ,  or  ■ 
mail  the  coupon  below. ! 


Street  _ 


Typical  IN56  Resistancs  Characteristic 


Svlvania  Elertrir  Frodurts  far. 
Itrpl.  E-lOlO,  EmpiM-ium,  Fa. 


Name.. 


ISO 


025 


050 


0  75  10 

VOLTS 


125 


i 
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SHOCK  -  VIBRATION 


C%*f^  St  L*«i»  !•«  Aafcict  T»r*iit« 


Th«r«’s  a  BARRYMOUNT 
for  each  of  your  needs  i 


Kir»i  Six  Mimthn  of  ly.Vi  saw 
production  of  the  followintr  re¬ 
viver  totals  by  KTMA  members- 


AIRCRAFT  MOUNTING  BASES 


The  2,lb{,l  l'>  t\  sets  pro<liice(i 
in  the  first  half  of  I'.ton  compareil 
with  yi:f,071  made  in  the  corre- 
spomliinf  periiKl  of  The  5,- 

22H,  17tl  radio  sets  made  compared 
with  2. 181,858  made  in  the  jireced- 
in>r  comjiarable  [leriod. 

F-.M  and  F-.M  —  A-M  ratlios  in- 
I'liideil  in  the  fitrures  above  totalled 
55!*. 852  in  the  first  six  months  of 
11*50,  an  increase  of  115,000  over 
the  first  six  months  of  11*11*.  In 
addition,  225,r>72  of  the  television 
sets  made  from  .lanuary  throujfh 
.lone  this  year  had  f-m  rei’eption 
facilities. 


Stemdard  bas*s  with  dimsiuioiu  to  govern¬ 
ment  apeciheatione.  Special  baeea  to  cue- 
tomera*  exact  requiiementa. 


AIRCRAFT  VIBRATION  ISOLATORS 


Unit  iaolotora  deaigned  to  meet  Army,  Navy, 
and  CAA  requirementa.  Stock  mountinga  — 
Va  pound  to  45  pound  load  range.  Others 
on  order. 


SHOCK  MOUNTINGS 


For  mobile,  railroad,  and  ahipboard  elec* 
tronic  and  electrical  equipment.  Alao  lor 
iaolation  above  2000  c.p.m.,  and  lor  general 
aound  iaolation. 


For  electronic  componenta.  tiny  fractional 
H.P.  motora,  record  changera.  dictating 
machines,  and  other  lightweight  apparatus. 


FU-ctrons,  Inc.  'ays  Uctroit  is 
still  number  one  market  for  indus¬ 
trial  thyratron.'  of  its  manufac¬ 
ture.  but  that  .\Iihvaukee  and 
Cleveland  are  running  a  close 
second  and  third.  We  wonder  how 
these  and  other  cities  stack  up  as 
industrial  electronic  equipment 
markets  for  others. 


For  ions  motor  generator  sets,  tranaiormers. 
presses,  other  heavy  industrial  equipment. 


Heard  In  .\  l.ah.  and  applicable 
many  other  walks  of  life:  "Hr 
s  (111  iiiirrinii)  initfiiirt  fur  the  ini- 
lliiirtnilf 


free  Catalogs  give  dimensions  and  load  ratings  of  stock 
BARRYMOUNTS.  Catalog  502  covers  aircraft 
applications.  Catalog  504  covers  industrial  and 
general-purpose  mountings.  WRITE  TODAY  to 


Mexican  XHTV  is  now  trans- 
mittinyf  television  pro>:rams  on 
a  commercial  basis  two  hours 
nitrhtly,  transmits  music  and  a  test 
pattern  two  additional  hours  each 
day.  .At  least  three  major  I’,  .'s. 
television  receiver  brands  are  be- 
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iiiK  in  (inantity  in  .M**\i«‘rt 

City. 


In  Jul>  w**  nientiont-il  a  "ixi- 
outlet  mastt-r  t»*l»‘\ision  antt-nna 
sy.stem  ini«tallf<l  m  N*-w  York  aiul 
invited  correspondeiu'i*  fruni  any¬ 
one  who  knew  of  a  tdyy'er  jol). 
Ciirti."*  I’leree  of  KC.A  Victor  I>is- 
tributintr  now  tells  us  that 
Koherts-Stajre  Klectric  is  eomidet- 
injf  a  740-unit  installation  suitable 
for  both  television  and  f-m  on 
Chieaifo's  Lake  .'shore  l»rive 

.\ew  Product  Ideas  are  always 
interestiiijf  to  manufacturers.  If 
you  have  one  tell  us  about  it. 
.Maylie  we  can  help. 

.Vdverlisint;  Copywriters  are  in¬ 
deed  ingenious  in  the  matter  of 
artwork.  Looking'  throujfh  the  ads 
in  one  of  our  recent  issues  we  note 
the  presence  of  such  widely 
assorted  eye  catchers  as  Hyiny 
saucers,  Indians,  tiyht-wire  artists, 
jfho.st.s.  magicians,  elephants  ami 
butterflies 

.s;eptemh**r  Issue  .\ds: 

J tmt  I  II  I)  )if  iiaiki  a 

ilirtrt  hill  fur  militarji  hii.ii iii  .ss. 
Hoiri  ri  I ,  XI  rrntl  luiiki  rx  of  timju  r- 
iiliiri,  in  i  xxiiri  ami  h  iimiilit  ii  ti  xl 
rliamhi  rx,  mui  rihriitinn  tixtirx, 
an  hiirk  in  firinf  fur  tin  liixt  timr 
xiiiri  W'lirlil  llVti  II. 

Thill  I  iihi  innkiix  tmtnri 
xinrini  Innit-lifi  itnliixt nnl  fijinx. 

H’(  an  infriijiiiil  hii  tin  tmiix 
"  III  iixh-ii'oiiinl"  riiilx  iniil  "iiiimnil 
iriiriiix  I  hnril  or  xoft  i", 

(Quality  of  editorial  material  is 
the  thiny  we  strive  for  on 
Ki.kctronk's,  but  you  yet  niiantity 
too.  The  averaye  issue  weiyhs  2.'? 
ounces. 


Self-Hypnosis  may  be  accom¬ 
plished  with  a  photoelectric  relay 
contndlinya  lb-watt  lamp,  accord- 
iny  to  the  Photobell  (’ompany. 
"The  lamp  is  placed  near  the 
phototiilie,  causiny  rapid  oscilla¬ 
tions  controllable  by  varyiny  the 
adjiistiny  knob.  .Adjust  the  fre- 
•luency  by  trial  to  match  your 
eye  retiuirements,  look  closely. 


and 

And  what 
power  failure 


wakes  you  up.  a 
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SPOT  r.FNERAL  Pt  RPOSE  l»:N.s|TIVE  P  C  RELAY  lari- 
l«wuv«  B«Wf>r«d  ftrmfttarf  for  wtrafwn  rwu«a«rt  oa  Atrrr^t  ai  tO 
mtUtwmtl  atljuMiiiMt  (WMitivv  enougli  for  V-T  *rbv  fir- 

fuiU.  raa  br  «rt  to  oprrair  dovo  to  10  mtibvotu  PmiMoo  odjuil- 
furaU  for  poU-oo  ainl  drofMiut  t  boniinal  rtmurt  rattac  <'«al 
rraMlaorr  up  to  14.000  ohm* 


sri)T \KKY  SKSMTIVK  D  KKLAY  HaUnrrd  amiaturr  and 
ntaunrtir  WSrimrv  airrralt  iia  tapuU  a*  lov  aa  $ 

■iMiiMfti  WitlwtaiMU  ibrnk  danuifr  lYvcuuoa  adjuat- 

atftiU  2  aiiip  o«iniinal  niatart  ratiuf  f'oil  nairtainf  up  to  lA.inO 
nhma  S|ir«  ailai'taluifM  Butll'ia  rfrtiftrr,  two>4‘«ai  difffrmtiaJ 
«>fvrati<ai.  <ntiiitanl  vtdtacf  tfmprraturf  romitmaation 


^PDT  .sENSlTIVK  KKUY  Af'-fM'- KKYINfJ  TnuMial  fhar- 
aftmstin  at  l«>v  r<at  Same  D  ('  an  4  l>ttt  Waa 

flrkibility  of  adjuatmmt  Availaldr  with  l<NiC  Itfr  and  hounr^rrv 
rnntart*.  it  m  *uttfd  to  hich  upr^  rountiac  and  kfsinc  Mfrhaniral 
lilf  paomls  id*  ti|irrati<ins  !»«««)  ftir  i>latf  rircuiU  nrrdinc  mtairratr 
t'Tvf'tauNi  and  vitiratuin  immunity  Contaft  ratmcr  up  to  5  aiupa. 
f'ml  rrsiatanra  tn  1 4.(MIU  ohms  A  C  imaitivity  fimda  0  1  V  A  at 
tiOftai  sVnrMfaltlr  on  tmiumrwa  frtrni  10  4Cl0rpr  Protrrta  drlirata 
thermoatat  or  inatrunifnt  rontarta 


SPOT  SKNSITIVE  HU;H  HPKED  PttURIZKD  RELAY  .SincW 
nr  niultink  vitHliniCB  up  to  1 4.iNKi  ohnta  fainflr '  BaUnrrd  armaturr 
Nominal  rnntart  ratine  2  ani(«  Por  rrtiratirMi  tfUyrapkte  nc^taU  at 
»(iFfda  up  to  H'/'.V  Snail  111  aitf  and  v^kfht  If^rmrliraU)  aralrd. 
Mrrbaniral  hfr  rirmla  UP  o|)rrati«in«.  ftiRM.S  X.  Y  and  t 
Type  6  aliovr )  avaiUlilr  lo  Smra  7  Srnaitivitira  from  Wm  than  1  to 
10  miUiwatta  dfpmduic  on  form  am)  rr<4UimnfnU-  Form  X  la  uarfu) 
aa  the  dftrrtirie  flrmrot  m  |i(«itionitiC  lifidef  rirruita 


VAftim  OF  ENCLOSURES 


In  addition  to  ttia  opan  itylat  ahown,  SIGMA  talays 
art  availabla  with  dutt-preof  or  Itarmaticaliy-Malod 
#n<lo«urat.  Mott  typat  art  availabla  for  aitbar 
pluQ-in  or  pormanant  toldar-la^  cennactiom. 
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New  liiiproveiiieiits 
ill  Mallory  lii(liictiiiier* 
for  Television  Reeeivers 


ttulnliinilinfi  .  Iftranlaff*"* 

"J  the  tteir 

Mttilory  Spimi  Intitu'tuner : 

1  ^  •iiiftlr  (untrol  for  r4<»> 

«imI  liiir  of  Aliy  triouioii  or 

ft  M  rtuniirl. 

2  ft  4«l4|>(ril  tol  lift  ('oiivrrtrrunr*. 
[\  ft^irllrnt  «(Al»iiilv  rliiiiiiiAtr*  frr- 

•(iirne>  ifrift 

I  >u}>|>lirtl  III  tlir<*r-  or  foiir-Mretion 
ilroifjn*. 

'k  ft  At  iiiorr  «iuirt  o|»rr4tioii.  |>rriniU 
lii|(li  Riicnal  to  iioi»r  mlio  in  frtint 
rn«l  iir«i|en«. 
ftrre  fr«*ili  niirro|tlioiti«  *i 
7.  t.irAlrf  •elr«1i>ity  on  liif(l)  frr 
<|nen«  V  rliAtinrU. 

H  ft  tiiiiiii4te»  "luineliifift**  of  high 
lunol  (  h«nnel>i. 

SiniitlifieH  front  riol  t1r'*ign  aiuI 

lirotiio  tioii. 

|0  Rrtfuer«»  A«*rnihlv  eo**!**. 


lht‘rr'  are  important  new  reasons  whv  the  Mallory  Iruiuctuner  shouM  he 
firhl  ftir  your  TV  r«*r«*iver.  Kach  one  i)ff«‘rs  more  roiucmiMire  to  th«*  set 

t>Hner.  new  eennoiny  for  you,  without  any  sacrihee  in  the  {M-rfornianee  ail- 
vanta^rs  of  the  runtinuoua  tuning  principle  .  .  . 

Imprortut  Inductuner  rliminatet  "dead  zone"  from  rontinuouz 
tuning;  rorerz  entire  TV  range  from  54  to  210  megaryrlet,  inrInd- 
ing  FVf,  i/I  only  t  revnlulionn  ! 

Improved  Indurtuner  covert  entire  Tl'  tpertrum  in  only  .'1  re\olu- 
lioiiK,  if  I'M  it  not  reifutretl! 

Improved  Indurtuner  can  he  ehannel-iniiexetl  for  touch-tuning 
without  dial  watching  , . .  ttill  providet  fine-tuning  adjuttment! 

Unallv,  the  Imprttved  Indurtuner  it  availahle  at  low  cott  and  will 
make  important  tavingt  for  you  in  attemhiy  and  alignment 
tiperatUmt. 

Thnt’t  t'alue  Heyond  Expectation! 

W  rile  for  technical  lietails.  Also  im^uire  about  the  surprisingly  low  cost  ami 
•>ujwrior  [lerformance  of  the  suggestisl  front  end  design»  which  Mallory  engineers 
have  ileveloiM'd  around  the  Indurtuner. 


«rr 


Television  Tuners,  Special  Switches,  Controls  and  Resistors 


SERVING  INDUSTRY  WITH 


MallorY 


Capacitori  Contact! 

Controlt  Retiitort 

Rectifier!  Vibrator! 

Special  Power 

Switche!  Swpplie! 

Re!iitance  Welding  Material! 
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CROSS 

TALK 

►  Itl.tMtl’EIt''  .  .  .  .Major  .Arm- 
■stroiiK'  has  reminded  the  inilustry 
that  loeal  oscillator  radiation,  now 
-.o  troublesome  in  the  f-m  and  tv 
bands,  is  an  old  problem,  licked 
lonvr  ay'o  in  rejrenerative  and 
superhet  sets  for  the  broadcast 
band.  In  a  strong  letter  read  be¬ 
fore  the  KT.MA  f-m  receiver  com¬ 
mittee  he  cites  measurements  on 
a  [larticularly  bad  f-m  receiver, 
with  no  r-f  staye,  that  developed 
a  full  volt  of  local  oscillator  volt- 
a>re  across  the  antenna  terminals, 
and  compares  it  with  a  better  re¬ 
ceiver  developing  20  millivolts. 

We  ajrree  with  the  Major  that 
keepinK  the  radiation  voltajre 
down  to  20  millivolts  is  yoiod  enjfi- 
neeniifr,  but  unfortunately  it’s  not 
)food  enouffh.  If  it  were,  the  tv 
band  would  not  be  in  the  trouble 
it's  in  today.  Measurements  on 
tv  receivers  of  twelve  manufactur¬ 
ers,  recently  conducted  under 
KT.MA  auspices,  showed  that  the 
voltajte  across  the  antenna  on 
channels  2  through  6.  adjacent  to 
the  f-m  hand,  was  under  20  milli- 
vidts  in  12  models  of  the  14  testeil. 
The  majority  were  below  10  milli¬ 
volts  on  channels  2  throujfh  »>. 

The  mark  to  shoot  at  is  one 
millivolt  across  200  ohms  for 
these  channels.  Such  a  radiated 
voltajre  repre.sents  only  3  billion¬ 
ths  of  a  watt  radiated,  and  pro¬ 
duces  a  field  of  l.T  microvolts  per 
meter  at  KM)  feet.  Even  on  the 
low-band  channels,  achieving  this 
low  level  is  difficult.  On  the 
higher  channels,  thus  far,  it  has 


proved  almost  impossible  to  meet 
this  mark,  because  radiation  ili- 
rect  from  the  chassis  comes  into 
play  when  the  wavelength  is  only 
a  few  times  the  maximum  di¬ 
mension  of  the  chassis. 

The  development  that  licked  the 
problem  on  the  broadca.st  band, 
so  far  as  we  are  able  to  determine, 
is  the  built-in  loop  antenna.  The 
majorit.v  of  a-m  sets  now  made  u.se 
loops,  and  no  r-f  stage.  But  the 
loop  is  such  a  poor  radiator  that 
the  radiation  is  held  to  an  accept¬ 
able  level.  We  wish  that  some 
equally  simple  solution  were  avail¬ 
able  to  f-m  and  tv  designers. 

►  TV  NATIONS  ...  A  checkup  re¬ 
veals  that  as  of  September  1,  pub¬ 
lic  television  service  of  one  sort  or 
another  is  being  rendered  in  eight 
countries.  In  the  Americas,  sta¬ 
tions  are  operating  on  .')2.’>  lines  in 
the  U.  S.  A.,  .Mexico  City  and  Sao 
Paulo  I  Brazil).  A  second  Brazilian 
station,  in  Rio  de  .laneiro,  is 
scheduled  to  start  on  fi2.'>  lines,  the 
difference  in  scanning  being  pre¬ 
dicated  (wrongly!)  on  the  power 
supply  frequency.  Equipment  for 
.'>2.'>-line  service  has  been  shipped 
to  Cuba  and  should  be  on  the  air 
this  fall.  In  Europe  stations  are 
on  the  air  in  London  and  Birming¬ 
ham,  Paris,  Eindhoven  (ILdland) 
.Milan,  and  in  Russia.  Experi¬ 
mental  transmissions,  without 
public  participation,  are  reported 
to  be  under  way  in  Denmark  and 
Sweden. 

Many  new  stations  can  be  ex- 


jiected  in  Europe,  now  that  the 
European  stanilards  have  been 
agreed  on.  Word  from  lleneva 
has  it  that  the  European  nations 
(except  P'rance  and  England)  have 
definitely  settled  on  <>2.'>-line,  2.')- 
frame  scanning,  as  anticipated  in 
our  last  report  (August  issue,  p 
70).  Negative  modulation  ami  f-m 
sound,  following  I,’.  S.  A.  practice 
and  opposed  to  the  British  recom¬ 
mendations.  have  been  adopted. 
The  channel  width  is  7  me.  Ex¬ 
cept  for  the  adoption  of  2.5-frame 
scanning,  which  will  put  the 
European  system  at  a  disadvant¬ 
age  from  the  flicker  standpoint, 
the  choices  made  at  Geneva  are  a 
sound  basis  for  television  service, 
and  reflect  a  careful  study  of 
alternatives. 

►  BED  FEATHER  ...  The  symbol 
on  our  cover  this  month  is  a  re¬ 
minder  that  October  is  Community 
Chest  month.  Two  of  our  leading 
industrialists,  whose  names  are 
KM)  percent  correlated  ((Charles  E. 
Wilson,  president  of  General  Elec¬ 
tric  and  Charles  E.  Wilson,  presi- 
ilent  of  General  Motors)  are  na¬ 
tional  campaign  chairman  and 
vice-chairman  respectively.  The 
Wilsons  point  out  that  the  one- 
campaign  method  is  a  very  sound 
way  of  raising  money,  from  a  busi¬ 
ness  standpoint,  because  the  pro¬ 
duction  costs  drop  as  the  volume 
increases.  The  campaign  is  not 
only  sound  in  method,  it  is  free- 
enterjirise  humanitarianism  at  its 
best.  Give  enough! 
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NEW  IDEAS  In 


By  NEWLAND  F.  SMITH 

KngintfT  in  Vhorgt  -o/  Ttlrv\*ion 

rv 

St\c  Yvrk,  S.  V 


DtMANDsi  ON  TKCHNICAL  FACILI- 
tij:s  at  television  studios  vary 
from  proKram  to  protrram  and  from 
day  to  day  as  new  techniques  and 
ideas  are  develo|M*d.  In  order  to 
keep  up  with  constantly-chanjtinjr 
recjuirements,  the  arrangement  of 
e<|uipment  must  Ik;  extremely  tlexi- 
ble. 

A  new  approach  to  the  problem 
of  television  studio  design  has  been 
made  at  \V()K-TV.  A  maximum  of 
attention  has  been  directed  toward 
getting  the  most  out  of  available 
technical  e(iuipment.  Facilities  are 
provided  for  rapid  and  effortless 
interchange  of  e<iuipment  from 
scene  to  scene  and  from  studio  t/i 
studio,  ('areful  p'anning  has  re¬ 
duced  the  number  of  camera  chains 
required,  while  at  the  same  time 
production  problems  have  l)een 
eased. 

The  setup  includes  two  large 
studios,  two  announce  studios, 
three  program  control  rooms,  film 


PrcMiram  control  room.  Dtroctor  •  conaolo  Is  dosiqnsd  lor  unobstructod  slsw  oi  studio 


Gonorol  stow  ol  studio  A.  Each  studio  has  Its  own  proqram  control  room  Irom  which 
proqram  dlroctor.  sldoo  swltchar  and  audio  oporator  watch  action.  Camorat  ar* 
controllod  Irom  control  control  room  which  slows  both  moln  studios  irom  socond  lloor 


at 


Comoro  control  contot  H«r«  cooratorn  tot  outqolnq  vidoo  lovolt  and  raolntain  oloctrlcal  focui  on  all  camorat.  Camoro  cablt  patch  panel 

It  vltiblo  o!  oxtromo  riqht 


66 


October.  1950  —  ELECTRONICS 


Television  Studio  Design 

Separation  of  program  dirertioii  ami  terliniral  rontrol  solves  many  prol>lenis  ami  en- 
aliles  station  to  get  more  out  of  availalile  facilities.  Central  camera  ctmtrol  proviiles 
increaseil  flexiliility  ami  efficiency  with  less  confusion  an<l  complication 


projection  facilities  and  a  camera 
control  center.  The  space  is  divided 
as  shown  in  Fi^.  1. 

All  camera-control  facilities  for 
all  studio.s  are  centrally  located  in 
the  camera  control  center.  Thus, 
camera-control  operation  is  removed 
from  the  actual  studio  control  room.s 
which  are  called  the  projjram  con¬ 
trol  rooms. 

Pro>rram  director,  video  switcher, 
and  audio  operator  are  lo<'ated  in 
the.se  program  control  rooms.  The 
program  director’s  console  has 
seven  1 0-inch  picture  monitors. 
These  monitors  ar^  directly  in 
front  of  the  director,  enabling  him 
to  have  a  close  view  of  each  camera 
and  signal  available  for  his  pro¬ 
gram  make-up.  The  console  has  a 
lower  top  than  is  normally  used  in 
television  consoles,  providing  a  good 
view  through  the  studio  window 
onto  the  studio  floor.  Here  the  pro¬ 
gram  director  finds  no  distraction 
from  the  camera  control  operators 


being  between  him  and  his  moni¬ 
tors,  as  in  the  usual  setup,  making 
concentration  on  his  production 
that  much  easier. 

Video  Switching 

To  the  right  of  the  program  di¬ 
rector,  who  normally  sits  in  the 
center  of  the  console  desk,  sits  the 
video  switcher.  He  has,  in  front  of 
him  on  the  desk  top,  a  sixty-button 
control  panel,  which  enables  him 
to  do  the  necessary  camera  switch¬ 
ing  as  called  for  by  the  director. 

The  panel  uses  d-c  voltages  to 
energize  video-switching  relays 
which  are  centrally  located  for  all 
studios  in  the  camera  control  center. 
The  control  panel  consists  of  five 
rows  of  buttons.  It  may  lie  .seen  on 
the  right-hand  end  of  the  desk  in 
the  program  control  room  photo¬ 
graph.  The  lower  row  of  controls 
provides  for  the  switching  of  any 
one  of  the  twelve  inputs  to  the  out¬ 
going  program  line,  and  represents. 


therefore,  the  program  output  of 
this  studio.  The  next  two  rows 
.select  inputs  for  the  effects  mixer 
amplifier.  The  gain  of  each  section 
of  the  mixer  amplifier  can  be  con¬ 
trolled  independently  or  simultane¬ 
ously  by  a  fader  lever  located  to 
the  right  of  the  buttons.  The  out¬ 
put  of  the  effects  mixer  is  brought 
back  into  the  main  switching  bank 
in  the  number  twelve  position,  thus 
providing  for  the  switching  of  a 
super-position  or  a  lap  dissolve  di¬ 
rectly  onto  the  program  line  by 
pre.ssing  the  number  twelve  button 
in  this  row. 

Two  additional  rows  of  buttons 
on  the  top  of  the  panel  enable  either 
of  the  two  preview  monitors  lo¬ 
cated  in  the  console  to  be  switched 
at  will  to  any  one  of  the  twelve  in¬ 
puts  to  this  switching  sy.stem. 

Program  Patching 

All  required  signals  for  a  par¬ 
ticular  program  are  sent  to  the 
program-control-room  switchboard 
through  a  coax  patch  panel  located 
in  the  camera  control  center.  With 
the  normal  arrangement,  the  first 
eight  positions  on  each  studio-con¬ 
trol  switching  system  are  reserved 
for  camera  inputs,  that  is,  signals 
with  video  and  blanking  only  The 
next  three  positions  are  rt'sei-ved 
for  composite  video  signals.  This  en¬ 
ables  a  remote  signal  to  be  switched 
in  as  part  of  a  studio  program  in 
any  of  the  studio  control  rooms 
where  it  is  re<iuired. 

The  video  switching  relays  u.sed 
in  the  system  are  the  standard  RC A 
T.S-20.A  switching  relays.  In  these, 
the  timing  is  dejfcndent  on  only  «)ne 
relay  for  each  outgoing  channel, 
thus  simplifying  adjustment.  In 


ftG.  I —  WOR-TV  ■  new  67Ui  StrMt  iludio  buildlnq  U  d*tiqn»d  to  afford  most  sffldsot 
uss  of  tschnical  facUilist 
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iwitchiiiK  .«  !<*lfvin<>n  'i/nal,  timt- 
i«  \<'r>'  imtMirtant  aiitl  han 
►a-i-n  rfilui»*rl  in  th**"*#*  rt'lay.t  tn  a[»- 
firiiximati'Iy  otif  niilli«i  i'<>nil  In  thr 
•  H«<'  of  th«-  proifram  l>ank  of  iflays, 
till-  trarMfiT  n-lay  tn  ■«*t  to  priMiuro 
an  ovfrlap  in  th«‘  .Hwitrhinj;.  That 
i«.  thf  two  ram**ra!*  ar»-  monu-ntarily 
on  to>f(!-th«T  at  tho  tinn-  of  «witrh- 
ovtT,  Thift  Kiv«'ft  a  xmoothtT  ap[M-ar- 
aiir*-  on  the  outtroitiK  !*i>rnal  than  a 
j/ap  lM-twc«’n  the  two  <amera.'<.  It 
<lo«-'*,  however,  momentarily  parallel 
th«'  ontput  of  the  camera  control 
unit<  ilurintr  the  one-milliHecond 
■<vc  lit  hover.  Thi.s  iIim-s  not  reflect 
liat  K  in  any  other  outjroinjr  .•<itrnal. 

In  the  cane  of  the  etfect.i  ainl  pre¬ 
view  awitchinir  relay-*  the  timiny 
ha.-*  to  la-  .-let  for  a  >fap  in  .-iwitchiiiK 
It  i.-i  necea.-iary  to  ii:<e  Kap  awitchinir 
here  in  oriler  that  -‘witchim?  of 
camera.s  on  the  preview  or  effects 


t)u.-*.*e.-*  will  not  di.Hfurh  camera.^  that 
may  la*  fii-dinir  the  nut^oinir  prie 
vram  line. 

The  camera  .switchinK  system, 
which  i.s  identical  for  all  studio.s, 
i.-i  .shown  in  hlm-k  form  in  Fijr.  2. 
The  .switching  relay.s  incorjatrate  in 
each  outjfoinif  hank  a  cath<ale  fol¬ 
lower  which  i.solate.s  the  capacitance 
<if  tin-  oiitvToinir  line  from  the  in- 
comiiiK'  camera  circuk.  In  this 
manner  a  uniform  frequency  char- 
acteri.sfic  thrmiirh  the  video  hank  is 
obtained  out  to  seven  meyacycles. 
It  is  necessary,  however,  to  keep  th« 
cable  to  the  isolation  amplifier  as 
short  as  po.ssihle. 

Camera  Control  Center 

All  control  units  for  both  film  and 
studio  cameras  are  liKiited  in  the 
one  Central  control  room  as  shown 
in  Ki>r.  Central  camera  lontrol 


ojierators  merely  .set  levels  on  the 
outvroinv'  video  siirnals  and  main¬ 
tain  projier  backjrround  and  elec¬ 
trical  fiK-us  on  ea-  h  of  the  cameras. 
\  line  monitor  is  incorporated  in 
the  i-amera  control  console  for  each 
of  the  studio  control  rooms.  Thus, 
thi-  camera  control  operator  can 
r<-adily  check  his  levels  after  iM-invr 
switched  onto  the  program  line. 

The  camera  cable  patch  panel  on 
the  wall  of  the  camera  control 
cent*-r  enables  any  of  the  eiy'ht 
studio  camera  control  units  to  la* 
patch)-d  into  any  of  fifteen  out- 
vriiinv'  cables.  These  cables  are 
routed  to  the  dilferent  studios  and 
announce  booths.  Any  combination 
of  the  eiifht  studio  cameras  can  be 
distributed  to  the  studios  as  re- 
ipiired  for  a  viven  projrram.  In 
addition  to  distributing  the  cam¬ 
eras  to  the  various  studios  as  re- 
•piired,  it  is,  of  course,  necessary  to 
patch  the  video  output  of  the  cam¬ 
era  chain  to  the  proper  camera- 
switchinjr  control  position,  where 
the  show  is  to  be  directed. 

.\  tally-and-intercom  patch  panel 
enables  the  tally  liKht  signals  that 
an  furnished  by  the  svvitchiny'  re¬ 
lays  to  eiieryrize  the  correspondinyr 
camera  control  monitors  anil  cam¬ 
eras  when  th*ey  are  switched  on  the 
air.  The  same  patch  cord  also 
carries  order  wire  and  proirram 
audio  to  the  head.sets  of  the  camera 
control  Operators  and  the  camera¬ 
men.  Thus,  at  each  of  the  camera 
control  positions  the  operator  can 
pluif  in  a  headset  which  will  yrive 
him  communication  with  the  video 
switcher  in  the  appropriate  pro¬ 
gram  control  room,  and  also  with 
the  cameras  that  he  is  controlling'. 
In  addition,  the  projfram  audio  is 
fed  to  the  camera  operator  from 
his  studio. 

The  film  camera  controls  lin-ated 
to  the  left  of  the  studio  camera  con¬ 
trols  are  operated  in  a  similar  man¬ 
ner,  with  the  exception  that  the 
camera  cable  i.s  connected  din-ctly 
from  the  film  cameras  in  the  pro¬ 
jection  room  to  their  corresponding 
camera  control  units.  The  video 
outputs  of  the  film  camera  controls 
may  be  patched  at  the  video  patch 
panel  into  any  of  the  three  studio 
control  rooms  for  switchinjr  as  re¬ 
quired.  Thus  we  have  the  provision 
in  any  one  of  three  studio  control 
rooms  to  switch  in  film  inserts  or 


FIG.  2  VulM  i»  itc  hinq  u  accomplished  by  remotely  coritrolled  relays  located  in  the 
camera  control  room 
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FIG.  3  Compl*!*  equipment  diaqram  ihowt  wide  variety  ol  combination!  available 
through  the  use  ol  separate  program  and  camera  control  rooms 


sliilos.  ;i<  well  ill  :itiv  of  a  iiiititlM-r 
of  .<tii(lio  tamora-*.  <l(‘pfnilifiir  ii|n>ii 
thf  -iizf  of  thf  proiliiction. 

Advantages 

Uy  i-fiitraliziiiy’'  tho  lamcra  con¬ 
trol  iinit,^  .somo  of  thf  fontrol  ojht- 
atof.'*  who  havf  hfi-n  working'  with 
(•Ilf  -itiKlio  can  switch  immcdiatfly 
to  a  program  from  a  sfcond  studio, 
since  it  |•f^|nirf.s  no  physical  mo\(‘- 
niftit  from  one  room  to  another  It 
is  possjhlo  to  realize  a  saviny  in 
operatiny  iiersonnel.  .Also,  the  ipiick 
intefehanye  of  camera  control  .sec¬ 
tions,  hy  ns(>  of  the  tjimera  cable 
patch  panel,  makes  it  possihle  to  re- 
I>lace  defective  units  (|iiickiy  in  case 
<d’  troiihle  diiriny  a  rehearsal  or 
actual  proyram. 

An  addition, -d  advantaye  of  the 
centralized  control  room  is  a  simpli- 
tication  of  the  cahle-delay  prohlem 
which  normall.v  (K-cnrs  when  several 
studios  are  operated  at  different 
dist.inces  from  a  central  mtister 
control  room.  In  this  case  it  is 
customary  to  delay  the  horizontal 
driviny  and  hhinkiny  pulses  of  the 
nearer  studio  control  risnns,  so  that 
the  time  delay  is  eipial  to  that  of 
the  studio  Control  nwim  ha\iny  the 
yreatest  cahle  distance  to  the 
master  control  room.  Hy  haviny  all 
of  the  camera  control  units  for  all 
studios  located  at  one  point  the 
s.ime  delav  between  synchroniziny 
and  hlankiny  pulses  holds,  reyard¬ 
less  of  which  studio  control  room 
is  used. 


Hy  lentraliziny  the  camera-con¬ 
trol  eipiipment  and  the  camera- 
switchiny  e<|uipment  for  all  studios 
in  one  place,  the  actual  proyram 
siynal  does  not  aiipear  in  nor  is  it 
routed  throuyh  any  of  the  studio 
((•nfrol  rooms.  The  monitor.'  in  the 
individual  studio  control  riMims  are 
fed  by  lines  from  the  s-amera  con¬ 
trol  center,  which  merely  bridye  the 
proynim  circuits  in  the  camera  con¬ 
trol  center. 

Power  Supplies 

In  addition  to  thf*  switchiny  re¬ 
lays  and  associated  timplifiers.  the 
ciinierti  control  center  contains  the 
liecessiiry  power  supplies  for  all  of 
the  studio  e(|uipment,  includiny 
monitors  in  the  individual  proyrtim 
control  rooms.  There  are  approxi- 
rmitely  l.A<i  [uiwer  supplies  which 
occupy  20  cabinet-type  nick'.  .All 
of  the.se  power  supiilies  are  of 
either  of  two  standard  types.  The> 
are  all  of  the  jiliiy-in  type,  which 
means  that  spare  units  can  be 
(|uickly  substitute*!  in  case  of 
failure  of  any  individual  power 
supply.  .\  jKiwer-cable  extension 
cord  with  suitable  connectors  is  al¬ 
ways  kept  .ivailable  for  |tatchiny  in 
the  d-c  outputs  of  the  spare  sup¬ 
plies  when  r**(|uired. 

Centraliziny  all  (xiwer  supplies 
simplifies  the  jMiwer  distribution 
problem  and  eliminates  much  of 
the  heat  from  the  studio  control 
rooms.  Furthermore,  a  reduction 
can  Im*  made  in  the  numtier  of  sjiare 


units  riHiuired  to  take  care  of 
several  studios. 

Projeeiiott  Room 

The  projection  room,  hvated  ad¬ 
jacent  to  the  camera  control  center, 
contains  three  TK-20.A  icono-scoin* 
film  cameras.  Fach  of  the.se  is 
multiplexed  by  means  of  a  mirror 
system  to  provide  three  .sources  of 
film  or  slides  for  each  film  camera. 
Two  Ib-nini  projectors,  two  :i.Vmni 
projectors,  opaipie  projectors,  and 
slide  projectors  comprise  the  p''o- 
jection  ei|uipmenf. 

Cabinet  racks  contain  picture 
monitors  for  each  of  the  film  cam¬ 
era  chains  as  well  as  space  for 
audio  and  intercom  anipliliers.  .\n 
intercom  system  consist iny  of  a 
microphone  and  talk-back  speaker 
is  suspeiidefi  over  each  film  camera 
assembly.  The  intercom  system 
can  Im‘  tied  in  individually  with  any 
of  the  studio  control  rooms  that  the 
film  camera  should  be  associated 
with  on  a  yiven  proyram.  In  this 
way  one  film  camera  chain  can  Im- 
used  for  a  rehearsal  with  one  studio 
control  room,  while  another  film 
camera  chain  is  beiny  ii.sed  with  a 
second  control  room  to  prixluce  a 
show  on  the  air  In  the  same  way 
that  tally  liyhts  indicate  studio 
cameras  are  on  the  air.  tally  liyhts 
on  the  individual  film  cameras  show 
when  each  is  placed  on  the  air  by 
a  studio  control  nMirn.  The  tally 
siynal,'  are  fed  throuyh  tin-  tally 
patch  panel  in  the  same  way  that 
the  studio  camera  tallies  are  fed. 

Master  Control 

The  master  control  facilities  are 
located  in  the  same  room  as  the 


Video  switching  relays  like  these  are 
energised  by  d  c  irom  program  control 
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camera  controJ  renter,  and  actually 
are  one  half  of  the  large  U-nhaped 
coniKile.  The  nwitching  facilities 
consist  of  wjuipment  to  switch  six 
incoming  studios  to  four  outgoing 
channels.  Both  audio  and  video  are 
switched  here,  and  individual  pic¬ 
ture  and  audio  monitors  are  pro¬ 
vided  on  each  outgoing  channel. 
All  switching  is  done  hy  relays. 
The  switching  relays  set  for  gap 
timing  are  used  for  the  video 
switching  and  a  spt-cial  audio-relay 
switching  system  has  Ix-en  huilt  up 
to  accompany  this. 

All  switching  can  inf  pre.set 
and  provision  is  made  for  either 
simultaneous  audio-video  switch¬ 
ing  or  inde|)endent  audio  and 
video  switching  if  rwjuired.  Nor¬ 
mally,  only  simultaneous  audio-video 
switching  is  used,  since  only  com¬ 
plete  itrograms  are  .switched  at  the 
master  control  |«)int.  However,  if 
reipiired  to  hol<l  over  the  audio 
from  one  studio  to  another,  and 
switch  only  the  video,  this  can  Ih* 
accomplished,  and  the  audio 
switched  at  a  latiT  moment.  Pro¬ 
vision  is  also  made  for  tri|>|>ing  all 
four  outgoing  channels  simultane¬ 
ously  when  re«)uin‘d.  or  for  switch¬ 
ing  them  in  group.s  or  individually. 

At  this  |H»int  in  the  system  only 
c»>mposite  signals  are  hanilled,  and 
no  provision  is  made  for  lap  dis¬ 
solving  or  fading.  Fading  is  al¬ 
ways  a  program  function,  and 
should  t»e  handleil  when  so  reipiired 
at  the  direction  of  a  program  man 
in  one  of  the  studio  control  riM'ms. 
Kach  outgoing  channel  is  provided 
with  a  stahilizing  amplifier  in  it.s 
output,  so  that  the  picture  level  and 
synchronizing  level  may  he  set  in- 
de|H>ndenlly  on  that  particular 
channel,  t'orrespoiiding  audio-gain 
controls  are  also  jirovided  on  each 
outgoing  channel. 

The  transmission  center  is  reall> 
a  part  of  master  emit rol  Twoaildi- 
tional  console  sivtions  are  I'lrovided 
with  T.M  5.4  picture  monitors, 
which  can  la-  fed  from  any'  of  the 
si\  inputs  to  master  control.  Ihe 
in|iuts  to  these  monitors  an- 
switchiil  hy  control  huttons  directly 
in  front  of  the  monitor.  .Any  of  thi- 
mputs  to  master  control  can  la-  jire- 
1  lewcd  here  la-fore  actual  switch¬ 
ing 

.Adjacent  to  the  monitors  are 
Ua'ated  remote  controls  on  six  sta- 
hiliring  amplifiers.  The  controls  en- 


Mailat  coDirol  swllchlDq  consoU 


able  the  o(>erator  to  match  the 
levels  on  all  of  the  .studio  outputs  as 
well  as  any  remote  outputs  which 
may  la*  patched  in  for  checking. 

Phose  Comparison 

A  moan.s  is  provided  for  compar¬ 
ing  the  phase  of  an  incoming  re¬ 
mote  signal  with  that  of  the  lia-al 
synchronizing  system.  This  is  done 
hy  switching  the  vertical  driving 
(lulse.s  of  the  local  sync  generator 
onto  the  grid  of  the  cathiale-ray 
oscilloHcoja-  in  one  of  the  preview 
monitors.  This  blanks  out  the 
ia*ri<al  of  the  lia-al  vertical  syn¬ 
chronizing  signal,  and  when  a  re¬ 
mote  signal  is  switched  uji  on  this 
monitor  a  jiortion  of  its  synchroniz¬ 
ing  will  he  hlanked  out.  When  the 
hlank  period  is  phased  .so  that  the 
vertical  disajipears.  then  the  two 
synchronizing  generators  are  jirop- 
erly  phased  as  reganls  vertical 
synchronizing.  Normally,  the  pha.se 
of  the  remote  sync  generator  is 
changed  to  bring  it  in  with  that  of 
the  l<H-al  stuilio  .sync  generator. 
Thus,  the  studio  sync  generator  is 
kept  as  a  standard. 

Kemiite  controls  on  the  jihasing 
of  the  local  sync  generators  are 
lirought  over  to  this  console  section 
also,  so  that  when  reipiired  the 
pha.n-  of  these  generators  can  he 
changed  conveniently.  In  adiiition, 
a  remote-control  switch  is  provided 
so  that  a  stand-by  sync  generator 
can  Ik*  switched  in  in  place  of  the 
n-gular  generator  as  an  emergency . 
It  is  important  that  the  two  Iih-uI 
generators  Is-  pri-\iously  phased. 

I’rovision  has  been  made  for  uti¬ 
lizing  the  new  KC.A  (u-nliKk  unit. 
This  will  enable  remote  signals 
coming  in  to  control  the  phase  of 
the  studio  sync  generator  line-by¬ 
line.  .A  remote  signal  coming  in 
can  be  treated  as  a  lin-al  camera. 


and  when  patched  into  any  of  the 
studio  control  room.s  can  be  faded 
and  lap  dissolved  with  local  cam- 
era.s.  To  treat  the  signal  this  way 
it  is  neces.sary  to  wipe  off  the  syn¬ 
chronizing  component  on  the  in¬ 
coming  remote  by  means  of  one  of 
the  TA-5C  stabilizing  amplifiers. 
The  synchronizing  thus  removed  is 
fed  into  the  Genlock  unit  to  pro¬ 
vide  afe  control  on  the  local  sync 
generator.  Synchronizing  from  the 
local  generator  is  then  finally  mixed 
with  the  output  of  the  studio  con¬ 
trol  room  to  provide  a  composite 
signal  for  both  local  cameras  and 
remotes. 

Remote  signals  come  into  the 
building  through  Telco  video 
lines.  Approximately  twenty-four 
circuits  are  available  from  different 
points  within  the  city  where  re¬ 
motes  are  handled.  One  circuit 
come.s  from  the  microwave  receiv¬ 
ing  location  on  the  Empire  State 
Building,  where  many  remotes  are 
received,  and  i.s  then  routed  to  the 
ma.ster  control. 

Results 

Thi.s  studio  system  has  l>een  in 
use  since  the  first  of  the  year,  and 
has  worked  out  very  well.  On  some 
of  the  larger  jiroductions  both  stu¬ 
dios  have  been  used  for  one  show. 
In  thi.s  case  a.s  many  as  .seven  cam¬ 
era  signals  have  been  switched  in 
one  stuilio  i-ontrol  room  to  make  up 
a  given  production.  On  other  oc¬ 
casions  rehearsals  have  been  con¬ 
ducted  in  one  studio  concurrent 
with  an  on  the  air  show  from 
another  studio  control  rismi.  The 
llexibility  of  the  system  has  been 
very  apparent  in  the  rearranging 
of  camera  facilities  to  meet  the 
individual  n-ipiirements  of  different 
types  of  productions. 

With  the  present  setup,  only 
three  program  control  rooms  are 
used.  Undoubtedly,  the  future  of 
television  will  reijuin-  many  more 
studios.  In  such  a  system  the  same 
basic  principles  that  have  been  used 
in  the  WOR-TV  studios  could  bi-  ex¬ 
tended  to  provide  the  same  ad¬ 
vantages.  It  may  he  that  a  iiractical 
limit,  as  to  the  number  of  camera 
control  units  that  might  lx-  located 
in  one  center,  would  In-  reached.  In 
that  case,  two  or  more  camera  con¬ 
trol  centers  might  lie  provided  for. 
say,  six  or  eight  studios,  to  form  a 
practical  arrangement. 
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SUN  FOLLOWER 
foi  V-2  Rockets 


Autuiiiutic  tracing  »levi<‘e  keeps  speetro^raph  in  iu»>e  «f  V-2  roeket  pointed  at  huh  for 
making  intensity  measurements  at  wavelen*:tlis  as  low  as  500  angstroms.  Servo-ilrive 
system  resembles  SC.K  584  aiito-traek  principle,  except  that  error  signal  is  tierived  from 

photocell  mounted  in  rocket 


Kkeping  a  spectrograph  in  a 
spinning  V-2  rocket  pointed  at 
the  sun  is  accomplished  by  a  photo¬ 
cell-controlled  servo-drive  mecha¬ 
nism  called  the  sun  follower.  By 
lengthening  the  available  exposure 
time,  measurement  of  radiation  in¬ 
tensities  down  to  500  angstroms 
has  been  made  possible.  Hitherto 
ob.servation  of  solar  spectra  from 
photographs  taken  by  ultraviolet 
spectrographs  in  the  no.se  or  tail 
of  V-2  rockets  passing  through  the 
ozone  layer  has  been  limited  to 
wavelengths  above  2,000  A. 

To  overcome  the  effects  of  the 
rocket’s  angular  motion,  a  two-axis 
tracker  was  developed  for  stabi¬ 
lizing  the  spectrograph  and  keeping 
it  pointed  at  the  sun  regardle.ss  of 
the  spin  and  precession  of  the 
rocket.  Automatic  detachment  and 
descent  by  parachute  are  provided 
to  facilitate  recovery  of  the  sun 
follower  and  spectrograph. 

Requirements 

The  behavior  of  the  rocket  in 
flight  is  depicted  in  Fig.  1.  During 
the  burning  period,  axial-spin  and 
precessional  velocities  are  imparted 
to  the  rocket  and  remain  approxi¬ 
mately  unchanged  from  a  few  sec¬ 
onds  after  burn-out  until  the  denser 
atmosphere  is  encountered  on  de- 
.scenf.  A  typical  rocket  assumes 
axial-spin  veliK’ities  up  to  ."iO  rpm 
in  either  direction,  and  precessional 
velmities  up  to  10  rpm  in  either 
direction  at  angles  up  to  20  degrees 
to  a  precessional  axis  which  may 
1)6  inclined  up  to  20  degrees  from 
the  vertical. 


By  HARRY  L.  CLARK 

Head,  Applied  Optica  firanch 
\avat  Hraearch  /,ab<tratorp 
Waahtnpton,  />.  C. 

Built  into  the  nose  of  the  rcxket, 
as  shown  in  Fig.  2,  and  timed  to 
operate  above  the  denser  portion 
of  the  earth’s  atmosphere  after 
doors  in  the  rocket’s  nose  have 
opened,  the  sun  follower  stabilizes 
by  means  of  error  signals  derived 
from  the  sun.  This  is  accomplished 
with  a  photocell  error-signal  gen¬ 
erator  and  two  independent  servo- 
drive  units.  The  azimuth  axis  is 
collinear  with  the  longitudinal  axis 
of  the  rocket.  The  elevation  axis  is 
perpendicular  to  the  axis  of  the 
riKket  and  rotates  about  it.  By 


FIG.  I— Typical  V-2  lUqht  pattarn  ahowi 
pracassion  and  tpln  that  limit  spactio- 
qraph  axpoaura  lima 


tracking  with  an  error  of  leas  than 
one-half  degree  in  both  azimuth  and 
elevation,  the  sun  follower  permits 
the  use  of  a  sjK'ctrograph  capable 
of  recording  wavelengths  as  short 
as  500  A. 

Stabilixation 

The  principle  of  the  stabilization 
system  is  similar  to  that  of  the 
tracking  unit  employed  in  the  SCR- 
.584  radar,  except  that  the  photocell 
error-signal  generator  and  low- 
freijiiency  amplifier  replace  the 
radar’s  r-f  tran.sceiver.  A  block  dia¬ 
gram  is  shown  in  Fig.  3.  A  real 
image  of  the  sun  is  focused  by  a 
lens  onto  a  rotating  shutter  situ¬ 
ated  in  the  focal  plane  with  its  cen¬ 
ter  on  the  optical  axis.  The  shutter 
(Fig.  4)  is  constructed  of  trans¬ 
parent  material  upon  which  is 
placed  a  number  of  equally-spaced, 
radial,  opa<iue  spokes.  Superim¬ 
posed  on  the  spoke  design  is  a  pat¬ 
tern  of  linear  shading.  The  spokes 
chop  the  sun’s  radiation  at  KK)  cps 
producing  a  40()-<ps  carrier.  The 
linear  shading  modulates  the  car¬ 
rier  at  40  cps.  The  degree  and  phase 
of  modulation  of  the  400-cps  car¬ 
rier  are  determined  by  the  position 
of  the  sun’s  image  on  the  shutter. 
A  photovoltaic  cell  placed  immedi¬ 
ately  behind  the  shutter  intercepts 
the  40-cp.s-modulated,  400-cps  light 
signal  and  converts  it  into  a  propor¬ 
tional  electrical  signal  which  is 
amplified,  maintained  at  constant 
level  with  avc,  and  demodulated. 

The  resulting  40-cps  signal  is 
then  fed  into  a  two-<hannel  phase- 
comparator  circuit.  In  the  azimuth 
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to  ovorcomo  procouion 


I'hatiiii'l  titi-  phii-'c  i«l'  th<’  'iK'iial  i- 
fi'miiaml  with  thf  pha-a-  I'f  a  lixfil 
l<>  1  ps  viiltav'f  I  iiim  a  n  fi  i ciiif  wni- 
fiatm  wtiiih  raia’i'-i  iti  ^\ii(hr>>' 
with  th«‘  -^hiittiT  III  till-  i  liwa- 
tlnii  t'halllli'l.  the  Jiha'i-  i>l'  thr  'iv’iial 
II  I'aiiipaii'il  with  that  of  a  -oi  ond 
lixrii  lii-i'pi  xoltaK’o  whiili  i-  in 

•  piailrati.i'f  with  tin-  tixfti  voltav'o  of 
tho  lirNt  ^•hallln‘l  Tho  ro-ult-i  of  the 
phasi-  I'omiiari-.oii*  m  both  rhaniifl> 
art-  two  iiiili'pfiiiicnt  do  volta^'*'' 
who*f  inav'iiitudi-'*  aro  fiiiiitioiis  of 
thf  ditlfifiufs  in  pha-if  hi  twi-i-n  thf 
rf'iM'ft j\f  ■.ij.'iial.x  and  lix.-d  V'illa^'f^ 
whioh  prodiiifd  thfin  and  aif  pro- 
IHirtioiial  to  thf  maktnitiidf-i  of  thf 
ifHIM'i’tivf  dfm<>diilatfd  'ivrnaU 


■[’hi'i  dual  rflatioiiship  niakfi  tlu- 
I'fspi-itiXf  d-o  output  volta^'f^  lii- 
rfi  tl>  proportional  to  thf  liori/ontal 
aii'l  Vfitnal  di^plaffiiifiit  of  sun 
from  thf  ofiitfr  of  thf  “huttfr  and 
hi‘n<-f  thf  optioal  axis. 

Displacement  Voltages 

Kor  fxamiilf.  if  thf  sun's  ima>.'f 
posit ioiifd  on  thf  optioal  shiittfr 
.it  a  di.staiu'f  l\  from  thf  optioal 
axis  ami  thf  rfsultinv  diiri-rfiicfs 
in  phasf  aliv'lf  hftwffii  thf  lM-(|<s 
mislulation  on  thf  piO-cps  rarrifr 
and  thf  a/imuth  and  fhwation  rffor- 
fiuf  volta>.’f;s  arf  i  and  i  rfspiv- 
tivfly.  thfii  thf  following'  propor- 
tionalitifs  hold  for  thf  dn-  voltav'f 


swinjfs.  aV.,  and  Al’.i  in  the  azi¬ 
muth  ami  elevation  channels 


AT.,  oc 

cos  ^ 
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li 
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cos  ^ 

AT.,  ^ 
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Al'.,  at 

/l  cos  J 

AT 

i:  cos 
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/k  cos  1 

-  A' 

I!  cos 

y 

In  other 

words. 

the  d-c 

svvintr  in  the  azimuth  channel  is 
directly  proportional  to  the  riy'ht- 
Ifft  displacement,  -V.  of  the  sun's 
ima^'f  and  the  d-c  volta^'f  swinj.'  in 
the  elevation  channel  is  directly 
proportional  to  the  up-down  dis¬ 
placement.  of  the  imayo-.  This  js 
true  for  imay'f  displacements  up  to 
'1~>  dfifrees  otT  the  optical  axis  and 
is  ilftermiiifd  hy  the  extent  of  the 
linear  portion  of  the  shading  on  thf 
optical  shutter.  Heyond  ‘Jo  deyrref' 
to  the  fdy'f  of  the  shutter  the  shad- 
iiiy'  is  a  maximum  and  constant. 

.After  amplilication  the  two  d-c 
voltayes  are  employed  to  control. 
indi\ idiially.  the  oiitjiuts  of  the  azi¬ 
muth  and  elevation  amplidynes. 
These  in  turn  control  the  azimuth 
and  elevation  servo  motors.  I’or- 
tions  of  the  ampliilyne  outputs  are 
fed  hack  into  the  last  stay'es  of  the 
amiilitiers  for  antihunt  control. 

The  only  stable  condition  for  the 
system  exists  when  the  imay'c  of 
the  sun  is  on  the  optical  axis  of  the 
error-sjyrnal  y'lmerator.  Other  jtosi- 
tions  of  the  sun’s  imay'e  result  in 
the  generation  of  restorinv'  toripu-s 
in  the  azimuth  and  elevation  chan¬ 
nels  which  are  directly  proportional 
to  the  mayrnitudes  of  the  respective 
horizontal  and  vertical  disjilace- 
ments  of  the  imayre.  Since  the  op¬ 
tical  axis  of  the  ultraviolet  spectro- 
y'ra(ih  is  mechanically  aliened  with 
the  optical  axis  of  the  error-siena! 
eeiierator;  and.  since  the  error-siy- 
nal  eeiierator  tends  to  line  iiii  with 
the  sun,  the  spis-troyraph  is  hroupht 
into  alienment  with  the  .sun 

Automatic  Search 

In  addition  to  the  simjile  trackine 
function,  the  sun  follower  automati¬ 
cally  searches  for  the  sun  in  the 
azimuth  plane  when  enereized  at 
the  start  of  the  rocket’s  tlieht  and 
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FIG.  4  Spok*i  ol  thutlar  provide  400  cpt  optical  carrier  as  wedqe 
shading  modulates  at  40  cps 


wtil  (1(1  .HU  automutically  if  it  loses 
the  Huri  duritiK’  the  tliirht.  The 
.-.earch  rate  is  70  rpm  relative  to  the 
r(K‘ket  in  a  clockwi.He  tlirectioii. 

Since  the  rate  of  search  must  be 
irreater  than  any  anticipated  riK’ket 
spin  velocity,  the  rotational  velcK-ity 
of  the  sun  follower  relative  to  the 
sun  may  be  hiifh  under  some  con¬ 
ditions.  The  stopping  and  lockinir- 
on  reipiirements  are  set  ere.  I'nder 
the  worst  possible  condition,  when 
the  direction  of  search  and  the  di¬ 
rection  of  spin  are  the  same,  net 
search  velocities  up  to  120  rpm  can 
U'  expected.  Because  of  the  limiti'd 
field  of  view  of  the  error-sijfiial 
venerator,  it  is  necessary  to  stop 
the  sun  f(tllower  in  less  than  an  SO- 
devree  sector  so  the  trackinv  unit 
can  take  over.  This  amounts  to  a 
deceleration  of  iipproximately  fiOO 
rpm  per  second.  .A  velocity-sensitive 
unit  providinv  for  such  deceleration 
has  been  incorporated  in  the  sun 
follower. 

Since  the  vertical  coveraire  of  the 
error-sivnal  venerator  includes  the 
sun  in  its  field  of  view  under  normal 
conditions,  no  added  provision  for 
raiiid  acceleration  and  deceleration 
is  rcipiin'd  in  thi'  elevation  plane. 


The  sun  follower  also  provides 
r<K-ket-a.si>ect  data  for  telemeterinv. 
Since  the  error-si  vnal  venerator 
tracks  the  sun  in  both  azimuth  and 
elevation,  its  instantaneous  position 
with  res|H-ct  to  the  main  IxmI.v  of 
the  rcK-ket  is  the  same  as  the 
r(K-ket's  instantaneous  position  with 
resiiect  to  the  sun.  I’otentiometers 
attached  to  the  sun  follower  provide 
d-c  voltaves  for  teb-meterinv  the 


I’ocket's  iittitiide.  In  addition,  the 
sun  follower’s  trackinv  errors  in 
azimuth  and  elevation  are  tele¬ 
metered. 

Rocket  Installation 

The  first  sun  follower  was  in¬ 
stalled  in  V-2  riK-ket  No.  38  which 
was  fired  on  April  I'J,  1948.  The 
rtK'ket'.s  Ilivht  was  otf  course  and 
had  to  be  terminated  at  an  altitude 
of  eivhteen  miles.  The  cycle  of  op¬ 
eration  of  the  sun  follower  had  not 
bevun  at  that  time.  In  hope  of  sav- 
inv  the  sun  follower,  the  ejection 
mechanism  was  actuated  immedi¬ 
ately  followinv  radio-fuel  cutofl. 
Sivnal  Corps  nu»tion  pictures  taken 
with  the  aid  of  a  trackinv  telescope 
show  that  the  sun  follower  was 
ejected  properly.  However,  at  the 
time  of  the  ejection  the  nx-ket's 
vehx-ity  was  3,830  ft  per  sec  and  it 
is  doubtful  if  the  parachute  with¬ 
stood  the  sh<K'k  of  openinv  in  the 
earth’s  atmosphere.  No  part  of  the 
sun  follower  has  been  recovered. 

.■\  simplified  version  of  the  sun 
follower  is  now  beinv  prepared  for 
installation  in  the  Venus  and  Vik- 
inv  r(«  kets  as  well  as  in  some  of 
the  few  remaininv  V-2  nnkets. 
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FIG  1  InspRction  flxtur*,  OMOciatRd  RlRcTTonW:  RquIpiORnt.  •xampUt  ol  Uir  Thr*#  typ#«  ol  cutym  obtaioRd.  and  dRlailt  ol  pickup  coil 
wKorr  output  voltoqo  varlo*  linoarlf  with  Rolocity  ol  iho  plunqor  Intido 


Electionic  Inspection  of 
ENGINE  CAM  CONTOURS 


Cam  n»«l-^lla|l«Mi  |u'rinatu‘nt  iiia<!iu‘t  hark  and  forth  in^i(h'  pickup  coil  to  generate 

\ollanc  proportional  to  vehicity,  for  viewinj:  on  catlnnlc-ray  screen  to  reveal  eontour 
error.H.  S\ stein  ran  aUo  he  used  ilireetly  on  en;:ines  to  study  valve  motion  at  hifih  speeds 


THK  CAMSIIAI’T  l.OBKS  that  lift 
the  vnlvt'A  of  internal  enmhus- 
tinn  entrincA  nniAt  ai'ciiratoly 
>;rountl  if  jtihhI  emfine  iK'rformanc*- 
i*  to  Ik*  olitaineil.  In  the  prodnetion 
of  cuniAhaft.H,  errors  in  profile  can 
arise  from  factors  such  as  \vi*ar  in 
master  cams  ami  machinery,  un¬ 
even  uriniiinif  oiK*rations,  lash  and 
inertia.  A  cam  lohe  posses.sin>r  a 
contour  deviatintr  noticeahly  from 
the  theoretical  can  atfci  t  eiijrine 
IK*rformance  and  cause  failure  of 
parts  in  the  val\e  jrear.  This  |>oints 
to  the  need  for  cam  contour  inspiv- 
tloil 

Intpection  Methodi 

The  conventional  method  of  in- 
s|Hs*tion  involves  usinR  a  suitahle 
fixture  to  n*coid  the  cam  contour 
lift  at  intervals  of  one  or  two  dc- 


By  MICHAEL  G.  TURKISH 

Klrcfnral  Knoinerr 
Ktititn  .Xtanufacturintj  f’»» 

Ifftnut,  iUchtgitn 

ifiees.  This  method  is  sufficiently 
accurate  for  mo.st  inspection  pur- 
jMises  as  it  provides  data  compara¬ 
ble  to  the  desijfii  lift  fiirures.  How¬ 
ever,  small  contour  errors  arc  not 
easily  found  without  pIottinR  a  lift 
curve  several  times  .size  or  takinjr 
differences  b»*fween  adjacent  lift 
figures  and  plottini;  the  resultinjr 
data  which  will  resemble  a  velocity 
>  ur\e.  Also,  differences  of  these  dif¬ 
ference  fiKiires  can  he  taken  to  se¬ 
cure  liala  which  will  re.semhle  that 
of  an  acceleration  curve. 

I’sinir  insp<*ction  data  in  this 
manner  jzives  erratic  results  since 
the  fifth  decimal  place  preatly 


affects  the  acceleration  curve.  Fur¬ 
thermore,  this  method  of  checking 
a  cam  contour  is  time-consuminjr 
and  is  impractical  for  proiluction 
testinir  except  when  done  in  rather 
infreipient  intervals.  When  each 
lobe  is  to  be  inspt'cted  on  a  sixteen- 
lobe  camshaft  for  an  ei(zht-cylinder 
enitine,  the  insjiection  time  can  re- 
ijuire  from  eijrht  to  thirty  hours  un¬ 
less  the  fixture  is  suitably  designed 
to  handle  production  inspection, 
.''mall  errors  in  indexing,  errors  in 
liearinK  supports  for  the  camshaft 
and  clearance  errors  in  the  tappet 
follower  can  affect  the  accuracy 
considerably. 

.\n  alternate  methwl  is  to  use  a 
template  for  comparative  purposes; 
this,  however,  is  not  suitahle  for 
any  real  accurai  y.  .A  modified  form 
of  the  template  methmi  involves 
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Com  contour  Intpoction  equipmonl  UMlcdlod  on  lath*.  Oporator  wotchM  curr*  on  scop*  os  tapp*l  loUowor  on  lath*  carriaq*  is  s*t  on 
*ach  cam  lob*  In  turn.  Disc  at  l*<t  *nd  oi  lath*  shoit  has  hoi**  that  pass  liqht  to  pholotub*s  In  box  b*low  lor  qsnoratinq  sync  pulsss 


usinj?  a  maKnifyinpr  comparator  to 
cast  an  enlarKed  shadow  of  the  pro¬ 
file  on  a  jfround  irla.sa  screen.  This 
is  much  more  accurate,  but  still 
doe.s  not  lend  itself  to  prcsluction  in¬ 
spection. 

In  view  of  the  shortcominjrs  of 
the  two  established  methods  of  in¬ 
spection,  the  electronic  method  was 
evolved  to  obtain  a  rapid,  accurate 
and  more  reliable  method  of  deter¬ 
mining  the  type  of  motion  a  par¬ 
ticular  cam  will  produce. 

By  usinK  the  electronic  method 
of  cam  contour  inspection  it  is  pos¬ 
sible  to  inspect  each  lobe  in  approxi¬ 
mately  one  minute.  All  of  the  cam 
lobes  of  a  camshaft  can  be  inspected 
and  photoirrai)hed  in  only  a  fraction 
of  an  hour,  once  the  e<iuipment  is 
set  up.  This  method  is  etjually  suit¬ 
able  for  supplementinK  production 
inspection  and  for  cam  contour  de¬ 
velopment  work. 

Electronic  Method 

In  the  electronic  method  of  in¬ 
spection,  the  camshaft  is  mounted 
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in  a  lathe,  and  each  cam  contour 
is  checked  by  ob.servinK  curves  that 
apjiear  on  the  screen  of  a  cathotle- 
ray  o.scilloscope.  The  Keneral 
arranRement  of  the  equipment  is 
shown  in  Fig.  1,  alonR  with  the  lift, 
velocity  and  accelerati<*n  curvivs 
that  are  selected  at  will  with  a 
three-position  switch.  Individual 
curves  can  thus  be  studied  without 
Roing  throuRh  the  process  of  plot¬ 
ting  them  from  data  obtained  by 
tedious  micrometer  measurements. 

In  actual  insjiection  work  the  lift 
curve  is  not  of  much  value  as  small 
errors  are  not  apparent.  The  veloc¬ 
ity  curve  reveals  errors  more 
readily,  and  is  espec-ially  useful  for 
checking  the  ramps  provided  at 
each  end  of  the  cam  contour.  The 
acceleration  curve  is  best  of  all  for 
critical  cam  contour  inspection,  as 
it  reveals  local  irregularities  even 
better  than  by  calculation  from  lift 
figures  measured  to  0.0001  inch. 

The  camshaft  to  l)e  inspected  is 
mounted  in  a  lathe  and  rotated  at  a 
uniform  speed  somewhere  in  the 


range  of  200  to  400  rpm.  A  tappet 
follower  (fiat,  roller  or  shoe)  is  held 
against  the  cam  lobe  by  a  light 
spring  to  simulate  the  motion  of  a 
tappet  in  a  valve  gear.  Attached  to 
the  follower  is  a  small  rod-shaped 
.Alnico  magnet  that  moves  inside  the 
pickup.  The  design  of  the  pickup, 
also  detailed  in  Fig.  1,  is  such  as  to 
give  a  high  sensitivity  factor  along 
with  linear  respon.se  in  its  operat¬ 
ing  range. 

The  electronic  e«iuipment  com¬ 
prises  a  cam  contour  inspection 
unit,  a  .'i-inch  208-B  DuMont  scope 
employing  a  blue  screen  for  photo¬ 
graphic  purposes,  and  a  215  DuMont 
linear  time-base  generator.  The 
scofie  has  sufficient  Y-axis  gain  to 
design  a  pickup  for  direct  conneo 
tion  without  an  additional  elec¬ 
tronic  amplifier.  A  more  recent 
model  of  scope  (DuMont  304-H) 
can  be  u.sed  without  the  separate 
generator  as  it  has  a  sufficiently 
linear  X-axis  time  ba.se  built-in. 

The  associated  electronic  circuit, 
shown  in  Fig.  2,  provides  two  types 
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FIG  3  EiompU  oi  photographed  cure**.  X  as>*  FIG.  4  Comparleon  ol  actual  and  thoorotical  accoloration  cureo*  lor  a  now  cam 
dot*  are  10  doaroot  aport  contour  that  hat  boon  accuratoly  linithod 


FIG.  2  Complolo  circuit  ol  oloctronlc  com  contour  Intpoctlon  unit 


.•\  tUt-cyilf  calibratinK  voltay'f  i.s 
for  atljustinif  the  Kain  coiitrol.s 
to  irrftit'tfrminwi  .settinji's  ami  to 
sfi  iirt'  fiirvfs  on  the  c-r  .tcrffn  with 
ralibratiMi  orilinatt's.  This  rtMiiiiros 
that  the  pickup  be  calibrated  to  de¬ 
termine  its  sensitivity  factor  by 
measurinjf  the  voltage  jrenerated  as 
related  to  the  ma.ximiim  accelera¬ 
tion  ami  veliH-ity  of  the  small  ns  ip- 
rocatinir  magnet. 

Calibration  is  accomplished  iiy 
employ iny'  an  eccentric  to  recipro¬ 
cate  the  tappet  follower.  Mere  the 
actual  acceleration  of  the  tappet  is 
known  and  Voltaire  measurements 


of  pulne  volUKes,  one  for  synchron-  (i(K*d  results  are  obtained  with  this  lines.  But  dd*  (it  is  erpial  to 
ization  of  the  scope  to  the  rotative  method  of  synchronization;  how-  where  I'  is  the  velocity  of  the  mair- 
sjieed  of  the  camshaft  and  the  other  ever,  the  photoelectric  circuitry  can  net,  hence  the  Kenerated  voltage  is 
to  provide  lO-deKree  markers  on  l>e  satisfactorily  replaced  by  a  matt-  equal  to  tA'C.  This  shows  that  the 
the  X  axis  for  photoKrajihic  use.  netic  type  of  synchronization  trip  output  voltatre  from  the  pickup  is 
These  pulse  voltaifes  are  obtained  actuated  by  a  steel  pin  on  the  lathe  directly  proportional  to  the  veha-ity 
by  usintr  a  lotatintr  disc  as  in  Fiit.  1  .shaft.  curve  when  the  output  terminals 

to  trijfKer  liifht  to  two  phototulies.  The  lower  phototulje  and  it.«  am-  from  the  pickup  are  connected  di- 

Two  series  of  holes  are  used;  one  pliher  serve  to  inject  jiositive  volt-  rectly  to  the  c-r  tube. 

«eries  has  one  hole  for  .'IfiO-deirree  aKe  pulses  onto  the  control  Krid  of  When  the  selector  switch  is  set  to 
rotation  for  synchronization  pur-  the  c-r  tulie.  This  jfives  Z-axis  irive  the  lift  curve,  an  R-C  intejrrat- 
[Mises,  while  the  other  series  has  pulses  producing  dots  every  10  de-  inir  network  is  connecteil  across  the 
holes  spaced  10  deirrw-s  a|>art  for  irrees  on  the  X  axis.  pickup  coil  and  the  intejfrated  output 

.\-axis  calibration  purjioses.  When  the  jwrmanent  mairnet  (at-  voltajre  is  taken  across  C,  as  shown 

The  upiMT  phototulw  ami  its  asso-  tached  to  the  tapix't  follower)  re-  in  F'iir.  2.  Values  of  R  and  C  are 
ciated  amjilifier  serve  to  produce  a  cipr«s-ates  within  the  pickup  coil,  a  .selected  to  Kive  a  hiith  ratio  of  re- 
stationary  imaife  on  the  .s<'re«»n  by  voItaire  is  irenerated  across  the  sistance  to  cajiacitive  reactance  and 
injectinic  into  the  .\-axis  sweep  iren-  pickup  terminals  (Hjual  to  A’,.Vd<i>  (if,  a  hijfh  ratio  of  time  constant  (/f(’) 
erator  ciiruit  a  voltatre  i»ul.se  di-  where  .V  is  the  numlier  of  coil  turns  to  the  reidprocal  of  the  frequency 
reetly  relat»*<l  to  camshaft  s|)ee<i.  and  </d>  d/ is  the  rate  of  cutting  tlux  of  operation  (I  f). 

When  the  selector  switch  is  set  to 
Ifive  the  acceleration  curve,  an  R-(' 
diflerentiatinif  network  is  placed 
across  the  pickup  coil  and  the  dif¬ 
ferentiated  output  voltajre  is  taken 
across  R.  Values  are  chosen  to  >rive 
a  hiirh  ratio  of  capacitive  reactance 
to  resistance  and  a  low  ratio  of  time 
constant  (RC)  to  the  reciprocal  of 
the  freipiency  of  ojH'ration  <1  /). 


Calibrating  Technique 


FIG.  $  M*tho4  oi  using  sguipnisnt  ior  chucking  opsration  of  uaWos  on  an  ongino 


art-  easily  made  on  the  .screen  due 
to  the  sinusoidal  waveform  output 
from  the  pickup.  To  secure  adeijuate 
sensitivity  a  higher  speed  is  used 
for  calibration  than  for  actual  cam 
contour  inspection.  Low  siieeds  are 
desirable  duriiiK  cam  contour  in- 
siK'ction  to  keep  inertia  and  sprinjf 
loads  to  a  minimum. 

To  find  the  sensitivity  factor  of 
the  pickup  coil,  its  output  is  fed 
throujrh  the  cam  contour  insjiection 
unit  to  the  o.scillo.scope.  The  Y-axis 
train  is  adjusted  to  irive  a  certain 
amplitude  on  the  .screen,  such  as  2 
inches  overall.  The  selector  switch 
is  then  set  on  ('ai.IBR-MION  and  the 
calibration  switch  is  set  on  .ACCKI,- 
KRATION.  Finally,  fine  and  coarse 
calibration  controls  are  adjusted  to 
trive  the  same  height  as  before  on 
the  screen.  The  readinj?  of  the  volt¬ 
meter  in  millivolts,  multiplied  by 
the  appropriate  multiplication  fac¬ 
tor  jriven  on  the  coarse  calibration 
control,  is  then  used  to  establish  the 
acceleration  sensitivity  factor  of 
the  pickup.  This  factor  is  userl  for 
all  later  adjustments,  providinjt  the 
pickup  and  majrnet  are  not  altered, 
the  test  speed  is  held  at  the  pre¬ 
selected  value,  and  the  ditferentiat- 
inif  circuit  is  not  altered.  The 
velocity  calibration  is  made  in  the 
same  manner. 

Inspection  Results 

The  inspec  tion  fixture  as  built  up 
employs  a  conventional  lathe.  The 
tapiiet  follower  can  lie  a  fiat  plate, 
rolh-r,  or  curved  shoe,  and  should 
be  the  same  as  the  type  normally 
used  with  the  cam  contour  lieinjr 
inspected  if  accurate  data  are  to  Ih> 
obtained  for  comparison  with  a  the¬ 
oretical  curve.  For  ^lurposes  of 
mavrnifyin)f  errors  appearing  on  the 
nose  of  the  cam,  a  small  roller  fol¬ 
lower  may  be  used  on  a  cam  con¬ 
tour  n<»mally  reipiirinjf  a  fiat  plate 
or  larjre  roller  follower.  In  this  in¬ 
stance,  the  wave  forms  will  be  of 
value  for  comparative  purposes  only 
in  pnaluction  testinjf  and  will  have 
no  direct  relationship  to  theoretical 
curves. 

.\t  the  adopted  test  speed  of  22fi 
rpm  the  maximum  inertia  load, 
when  insiiectinjr  a  hijrh-acceleration 
cam,  is  atiout  one  pound.  During 
testinjf  a  lijfht  oil  (about  SAK-10» 
is  continually  supplied  to  the  cam 
lobe  to  eliminate  any  tendency  of 


the  tap|>et  follower  to  chatter. 
Inadequate  lubrication  prtxluces 
roujrh  and  nonrejietitive  curves. 

Actual  insjiection  is  Kenerally  vi.s- 
ual,  but  the  curves  on  the  .screen 
can  lie  photojfrajihed  for  closer 
study  wherever  desirable.  A  typical 
complete  set  of  curves  as  photo¬ 
graphed  for  study  of  velocity  and 
acceleration  is  shown  in  FiK.  3.  The 
multiple  curves  shown  are  obtained 
by  multiple  exjiosure,  one  for  each 
line  or  pattern  across  the  film.  The 
film  may  lie  projected  onto  jrrajih 
pajier  and  traced  for  accurate  com- 
jiarison  with  a  theoretical  desijfii 
curve,  as  shown  in  Fijr.  4. 

Engine  Test  Work 

It  is  frisiuently  desirable  to  ob¬ 
serve  valve  motion  directly  on  an 
internal  combustion  enjfine  at  rela¬ 
tively  hiph  sjieeds.  Due  to  the  flex¬ 
ibility  of  the  various  comjionent 
jiarts,  to  a  jiossible  surKe  of  the 
sjirinjr  and  jierhaps  to  false  motion 
in  the  valve  jrear.  the  resultinif 
valve  motion  dejiarts  measurably 
from  the  theoretical  motion  which 
the  cam  is  desijrned  to  priKluce. 
The  same  electronic  instrumenta¬ 
tion  used  for  camshaft  insjiection 
may  lie  advantajreously  used  to  ob¬ 
serve  valve  motion  at  hijrh  sjieeds. 

.Arranjrement  of  the  eijuipment 
on  an  enjrine  with  overheail  valves 
is  shown  in  Fiyr.  Observations 
may  be  made  with  the  enjtine  mo¬ 
tored  with  a  dynamometer  or  under 
enjrine  firinjr  conditions.  Typical 


valve  lift  and  velocity  curves  ob¬ 
tained  with  the  enjrine  deliverinir 
jKiwer  at  3,600  rpm  are  also  shown. 

Due  to  the  increased  frequency 
of  ujH‘ration  on  an  actual  enirine, 
it  is  neces.sary  to  alter  the  inte- 
jrratinjr  and  differentiatinjr  net¬ 
works  to  secure  accurate  results. 
For  this  tyjie  of  work  the  networks 
shown  in  Fijr.  5  are  u.sed. 

Synchronization  of  the  o.scillo- 
.scojH*  may  be  obtained  by  usinjf  the 
simjilified  majrnetic  synchronization 
triji  shown  in  detail  in  Fijr.  5.  This 
device  consists  of  a  coil  of  fine  wire 
wound  on  a  steel  core  and  mounted 
on  a  jiermanent  matrnet.  The  mo¬ 
tion  of  a  steel  pin  past  the  core  dis¬ 
turbs  the  majrnetic  flux  jiassinK 
throujrh  the  coil  for  a  short  time 
interval  to  jrenerate  suflicient  volt- 
ajre  to  jrive  synchronization.  The 
hijrh  sjieed  of  ojieration  prcsluces  a 
rapid  chaiiKe  in  fiux  so  that  a  suf¬ 
ficiently  hijfh  Voltaire  is  jiroduced 
and  no  additional  voltajre  amjilifica- 
tion  is  required  in  the  elei-tronic 
eijuijiment. 

The  use  of  this  tyja*  of  electronic 
test  equipment  for  inspection  jiur- 
jio.ses  will  assure  that  more  manu¬ 
factured  cam  contours  will  lie  closer 
to  the  preferred  desijrn.  Its  u.se  on 
enjrine  test  work  will  reveal  to  the 
enjrine  desijrner  exactly  how  the 
valve  jrear  is  jierforminjr  in  an  en¬ 
jrine.  The  results  will  be  lonjrer  life 
to  the  comjKinent  jiarts  of  the  valve 
jrear  and  improved  enjrine  jierform- 
ance. 
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Cuitain-Rod  F-M  Antenna 


Hotly  form!«  part  of  tunahle  horizontal  loop  evhibiting  nearly  omnidirectional  character* 
i«ticN.  Design  iit  eatty  to  manufacture,  install  and  ailjust  anti  withstands  rough  handling  on 

the  roatl  and  in  the  shop 


FIG.  I  Anivnna  mountad  on  ironi  ol  but  balwttn  windthitld  and  dttilnation  window 


Tmi:  cl'KTAiN-KUl)  f-m  aiiteiiiitt  to 
li«  descritml  is  one  component 
of  a  complete  bus  f-m  receiver  sys¬ 
tem  which  was  develop«‘(l  for 
Transit  Radio,  Inc.,  ('incinnuti, 
Ohio.* 

A  satisfactory  antenna  for  this 
application  must  meet  the  followiiiK 
requirements : 

( 1 )  Receive  horizontally-polar¬ 
ized  waves. 

t2)  The  pattern  in  the  horizontal 
plane  should  Iw  rea.sonably  omni¬ 
directional. 

(3)  A  vswr  on  ."iO-ohm  coaxial 
cable  of  5  to  1  or  b«*tter  over  a  fre¬ 
quency  band  several  times  Kreater 
than  the  f-m  channel  width  of  200 
kc. 

(4)  Mechanically  strong  to  with¬ 
stand  the  pre.ssure  of  the  larye 
rotary  brushes  used  to  wash  the 
bus,  and  to  withstand  the  shocks 
caused  by  striking  low-hanging  tree 
branches  during  a  run. 


15)  Kasy  to  install,  tune-up,  and 
maintain  by  semi-skilled  personnel. 

Deicription 

The  antenna  developed  for  this 
application  is  called  a  curtain-rod 
lavau.se  of  its  physical  appearance. 
Fig.  1  shows  the  antenna  installed 
on  the  front  of  a  bus  between  the 
windshield  and  destination  window. 
It  is  a  tytH-  of  long,  narrow,  hori¬ 
zontal  l<H>p  which  is  adaptable  for 
mounting  on  the  front  or  back  of 
the  bus.  The  lisip  is  supported  in 
the  center  by  a  metal  U.  This  sup¬ 
porting  U  also  serves  as  part  of  the 
tuiUHi  circuit  that  matches  the  bal¬ 
anced  high  impedance  of  the  loop  to 
the  r>0-ohm  unbalanced  coaxial 
cable  which  carries  the  signal  to  the 
I'eceiver. 

The  antenna  has  five  principal 
parts,  four  of  which  are  shown  in 
Fig.  2.  The  two  long  end  elements 
are  made  of  soft  aluminum  tubing 


which  can  easily  be  lient,  flattened 
and  drilled.  The  center  U  has  a 
mounting  ba.se  and  connecting  lugs 
and  is  cast  of  brass.  The  tuning 
capacitor  which  is  mounted  and 
conneided  bt'tvveen  the  top  ends  of 
the  U,  is  a  7-to-45  ceramic  vari¬ 
able  of  the’di.sc  tyjie.  A  Plexiglas 
cover  for  the  center  part  of  the  U 
keeps  rain,  dust  and  tree  branches 
away  from  the  tuning  capacitor  and 
feed  wires.  An  access  hole  is  pro¬ 
vided  in  the  bottom  of  the  cover  so 
that  the  capacitor  can  be  adjusted 
during  routine  maintenance  with¬ 
out  removing  the  cover.  This  hole 
is  normally  closed  up  with  a  metal 
snap-in  button. 

The  cable  that  carries  the  signal 
from  the  antenna  to  the  receiver  is 
r>d-ohm  RCi-58/  U  coaxial.  It  termi¬ 
nates  at  taps  on  the  inner  sides  near 
the  Ix'ttom  of  the  U  to  provide  a 
shunt-fed  configuration. 

F'igure  3  shows  how  the  optimum 

October,  >950  —  ELECTRONICS 


71 


loi  Buses 


V8wr  and  frequency  bandwidth  for 
5-to-l  vawr  of  the  antenna  installa¬ 
tion  shown  in  Fik.  1  vary  throujfh- 
out  the  frequency  band  88  to  108 
me.  (It  is  a  conventional  specifica¬ 
tion  for  receivinK  antennas  that  the 
mis-match  loss  may  be  as  much  as 
2.5  db,  correspondinK  to  a  vswr  of 
5  to  1).  These  curves  show  that 
the  antenna  can  be  adjusted  for  a 
vswr  of  less  than  3  to  1  at  any  fre¬ 
quency  in  the  band  and  that  the 
bandwidth  is  more  than  2  me.  Act¬ 
ual  experience  with  a  number  of 
bus  installations  has  indicated  that 
this  bandwidth  provides  a  safe 
margin  for  reliable  operation. 

The  first  horizontal-plane  pat¬ 
terns  were  measured  usinK  an 
actual  bus  installation  tuned  to  f-m 
station  WM I. L  on  94.7  me.  The  bus 
was  driven  around  in  a  small  circle 
at  a  location  in  the  middle  of  a  level, 
clear  field  six  miles  from  the  station. 
The  effective  radiated  iK»wer  of  the 
station  was  4  kw  and  substantially 
line-of-siirht  propaKation  conditions 
prevailed.  The  strength  of  the  in¬ 
put  siirnal  to  the  receiver  wa.s 
measured  usinj?  a  microammeter  to 
indicate  limiter-Rrid  current  for 
every  10-deKree  chantre  of  bus  head¬ 
ing.  The  receiver  meter  had  been 
previously  calibrated  in  the  lalaira- 
tory  with  a  signal  generator.  The 
measured  pattern  of  receiver  input 
signal  voltage  in  millivolts  versus 
bus  heading  is  .shown  in  Fig.  4. 
The  strongest  signal  was  received 
when  the  bus  was  headed  toward 
the  station  but  the  extreme  varia¬ 
tion  in  the  signal  strength  was  only 
7  db. 

The  same  type  of  bus  receiving 
antenna  has  also  been  used  in 
several  cities  where  the  f-m  station 
is  still  in  the  low  band  of  42-50  me. 
In  the.se  ca.ses,  the  antenna  was 
modified  by  the  addition  of  a  25-/ifxf 
fixed  capacitor  in  parallel  with  the 
variable  tuning  capacitor  in  the 
center  U.  The  resulting  antenna  is 
not  quite  as  well  matched,  but  it 
still  has  a  vswr  of  less  than  5  to  1 


throughout  the  band  and  gives  very 
acceptable  performance. 

General  Design  Aspects 

The  length  of  the  loop  is  nearly 
a  half-wavelength  and  the  loop  is 
center-fed  with  a  balanced  struc¬ 
ture.  A  lumped-circuit  approxima¬ 
tion  helpful  in  understanding  the 
antenna  is  shown  in  Fig.  5. 

Kach  of  the  two  end  elements  is 
approximately  a  quarter-wavelength 
long  and  during  reception  of  a  sig¬ 
nal  each  element  provides  the  center 
U  with  an  induced  loop  voltage  in 
series  with  a  large  resistance,  R, 
and  reactance,  .Y.  Voltage  is  the 
same  from  both  elements  and  there¬ 
fore  a  balanced  voltage  from  a  high- 
impedance  source  is  applied  across 
the  top  ends  of  the  U.  The  U  acts 
as  a  parallel  L-C  circuit  balanced  to 
ground;  the  base  at  the  center  of 
the  U  is  actually  grounded  to  the 
bus  body. 

The  coaxial  cable  is  tapped  across 
the  U  near  its  base  for  best  match 
to  50  ohms.  The  position  of  the  tap 
varies  with  frequency,  but  a  satis¬ 
factory  compromise  tap  position  can 
always  be  found.  This  location 
gives  the  vswr  characteristics 
shown  in  Fig.  3. 

More  than  a  thousand  of  the.se 
antennas  have  been  in  service  for 
several  years  without  any  major 
changes  in  the  design.  After  the 
curtain-rod  antenna  had  been  de¬ 
veloped  it  was  learned  that  a  75-mc 
marker-beacon  aircraft  antenna 
having  somewhat  similar  radiating 
elements  was  investigated  by  the 
Germans  during  World  War  II.* 

The  author  wishes  to  credit  John 
K.  Caraway,  Jr.  of  Electronics  Re¬ 
search,  Inc.  for  several  invaluable 
suggestions  and  Richard  W.  Ander¬ 
son  for  performing  some  of  the 
measurements  reported  here. 
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FIG.  2  -Plan-Tiaw  ol  oalanna  Inatollo- 
tton  on  front  of  boa 


FIG.  3  -  Vollava-alandlnq  wovo  ratio 
and  bandwidth  charocterlattcs 


FIG.  4  Rocoplion  pattern  ol  bua  laatol- 
lotion 
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of  the  aalonna 


ELECTRONICS  — October.  I9S0 


79 


GETTER  MATERIALS 


Typual  So  Hath  q*n«ra  lor  qloat  bulbs  (uppor  row)  and  qottor  strip  ossemblios 


By  WERNER  ESPE 

1 1  VarioHfji  W'orki* 
f*rftuu» ,  1  :n  HoattniiKui 

MAX  KNOLL 

of  f-l  tntru  t$l  KHf/ffirt  nttf/.  f«»M  rni(*rjitri 

ts^’A  i.tihttnttttrttn  /lit  ,  i'rtncftmt.  N  J 
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Irlf  fimh;.  /«. 

> f »i  fufttf  •! .  t 


TMK,  I’sk  of  jrcitiT  ni;iltMi:ils  is 
on  tho  of  cor- 

tiiin  Holiils  to  lolliv'l  froo  kf.iso-  liv 

,iilsor|it loii,  iilisorpt ion  or  o  li.sio;>,. 

I  hii  rtfiM  t  IS  witlflv  iitiliri'il  in  the 
tiold  of  oloi  tronii  '  to  stiorton  the 
I'xhiiiist  (MM'ltKl  aiiil  to  1111)11  ovo  anil 
nmintain  a  hiKh  \acuum  or  the 
inirity  «>f  an  atmosphoro  of  nolilo 
trasos. 

Hulk  art*  shoots  or  wirox 

of  KHs-altsorhiiiK  niotals.  \\  Inch  usu¬ 
ally  aro  hoatoii  fttr  this  purposo 
hy  niountintr  thorn  on  hot  ohvtrotlos 
1  f  Iho  tulK*.  In  somo  oasos  tho  hoat- 
iiijr  is  aoooni|)lishoii  hy  a  soparato 
hoatinrt  souroo. 

C'oatinjf  jrottors  aro  (fonorally  ap- 
jiliod  to  thoso  olootrtnlos  of  vaouum 
tulios,  which  tiuriiiK'  sorvico  aro 
maintainoil  continuously  at  tom- 
|H*raturos  In'twooir  2iHt  ami  1.20»t  C. 
Such  Kotters  usually  consist  of  non- 
volatilo  motal  powders  that  aro  sin¬ 


t  ■rod  upon  tho  oloi  trislo  surfaoos. 

hi  tho  cast'  of  flash  irottorinvr. 
.'hotni.alh  acti\o,  com|iarutivolv 
\oIahlo  inotaN  mostly  motals  of 
tho  alkaline  oaith  y'loii))  aro  ova|>- 
oratod  liv  hoatin^'  thoir  su|>i>orts  at 
III"  conclusion  of  tho  )ium|iin)r 
)iio<fss.  Tho  motal  \a|)or  hoforo 
and  dmmir  condt‘nsation  reacts  in- 
stantanooiish  with  all  other  than 
noble  y'aseoiis  residues  and  forms 
on  all  cold  jiarts  of  the  tula*,  par¬ 
ticularly  on  the  tube  walls,  tho 
so-called  yottor  mirror.  This  sur¬ 
face.  lasause  of  its  laivre  area,  is 
callable  of  binding  chemically  or 
jihysicallv  yasos  that  are  liU'rated 
durin»r  the  life  of  the  tube.  With 
resjHvt  to  tho  nuH'hanism  of  ^'ot- 
terintr  and  the  action  of  vases  vot- 
ter  materials  may  bo  ilividoil  into 
two  vroujis:  corrosion  tyiv  and 
solution  ty|>o.  From  this  asiM*ct. 
Iiarium  (  Ha  iis  tho  typical  oxamjilo 


of  chomn  al  corrosion  by  vases  and 
zirconium  (Zri  an  example  of  solu¬ 
tion  of  vases  in  a  motal.  (’orrosion 
takes  place  if  tho  oxide  film  is  por¬ 
ous  and  incoherent,  thus  not  {>ro- 
vontmv  further  oxidation,  which 
usually  hapiiens  only  if  tho  volume 
of  the  oxide  is  smaller  than  that  of 
the  metal  to  lie  oxidized.  In  this 
case,  tho  sorjition  of  >fas  from  tho 
surroundinv  atmos|)horo  can  con¬ 
tinue  uninterruptedly.  Oxides  of 
tho  alkali  and  alkaline  earth  metals 
have  less  volume  than  the  metal. 

F'rom  a  technical  aspect  the  wide 
apiilication  of  earth  alkali  metals 
for  llashinv  trotters  in  vacuum 
tidies  is  founded  upon  the  fulfill¬ 
ment  of  the  followinv  retjuirements, 

1  1  I  Ihirinir  the  standard  devas- 
sinv  liriK'odiire  at  lOii  (”  the  vetter 
should  have  low  va[)or  iiressure 
( /)  lb  mm  liv  • 

i2i  The  vetter  should  be  readily 
vaiiorized  at  its  activation  tem|iera- 
ture.  This  teni|ierature  ranve  must 
be  hivh  etioiivh  so  that  the  vetter 
may  In*  readily  devassed  |irior  to 
the  flashinv;  on  the  other  hand,  it 
must  !«•  sutliciently  low  to  avoid  the 
eva|ioratinv.  meltinv  or  looseninv 
of  eUH-tr<Kle  metals.  For  nickel  su)!- 
l>ort.s  this  establisht's  a  temperature 
ranve  of  tibb  to  l.obb  C. 

lilt  .\fter  llashinv.  the  vetter  de¬ 
posit  on  the  tube  vlass  wall  must 
have  a  nevlivibly  'ow-  va|)or  fires- 
siire  ip  lb  mm  Hvi  assiiminv 
the  ojieratinv  temperature  of  the 
vacuum  tube  at  2bb  ('. 

i  Hot  ween  ambient  and  ojier- 
atinv  temiK-rature  the  vetter  should 
Ih>  very  active  for  all  vases,  esjH>- 
ciall.\  oxyven.  The  oxide  film  crea¬ 
ted  must  be  porous  and  incoherent 
in  order  that  the  vases  may  ilitTuse 
without  hindrance  into  the  interior 
of  the  vetter  mirror  and  may  1h* 
absorlM'd  also  by  vetter  molecules  in 
the  volume  of  the  vetter  material. 


to 
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foi  ELECTRON  TUBES 

The  s|H*eifie  aetion  aiul  applieahilitN  of  Ta.  (’.h.  Zr.  Th.  Ti.  Al.  M«i.  Ha  and  I*  as  getters 
for  vaeuuni  tubes  are  shown.  They  ran  he  formed  as  wir»*s.  sheets,  tubes  anil  tablets 
direetiv  or  indireetiv  heated:  the>  ma\  he  powder  eoatings  on  hot  eleetrodes:  or  the\ 

ran  he  flashed 


(.5)  The  chemiral  compounds 
should  be  stable  in  order  that  dur- 
injr  operatintr  temi>erature  or  elec¬ 
tron  tiombardment  the  absorbed 
^'ases  are  not  expelled.  For  jras- 
tllled  tut)es,  the  ab.sorla*d  residual 
V'as  should  not  be  replaced  durintr 
o[)«‘ration  by  the  fillirur  jras.  for  ex¬ 
ample— H>f-vapor  in  tubes. 

The  first  ropiirement  is  .sati.sfied 
by  all  earth  alkali  metals.  .\s  seen 
from  Fiv.  1,  .Mjr  is  near  the  border 
line,  and  cannot  be  used  in  tutn's 
with  hiy'h  operatin>f  temperature 
because  of  the  danger  of  miKra- 
tion  of  Mk  atoms.  Keijuirement  2 
is  met  by  all  earth  alkali  metals  but 
not  by  aluminum.  Ke«iuirement  3 
is  met  by  all  earth  alkali  metals 
with  the  exception  of  ma>rnesium. 
I'he  fourth  re<|uirement,  with  em- 
lihasis  on  activity,  is  met  by  all 
earth  alkali  metals  with  the  excep¬ 
tion  of  magnesium  and  aluminum. 
In  a  similar  manner  requirement  of 
an  incoherent  oxide  layer  is  not 
met  by  matrnesium  and  aluminum. 
Requirement.')  (  stable  reactions)  is 
met  by  all  earth  alkali  metals  but 
only  up  to  a  temperature  of  2b0  (' 

(  rey'ardinjf  the  oxides  created  even 
up  to  hiKher  temiH'ratures). 

The  materials  Sr,  Ba  ami  (’a,  are 
the  most  suitable  for  ttash  jfetters 
in  hiKh-vaciium  electron  tula’s. 
Concerning  the  replacement  of  ab- 
sorlx’d  jrases  by  mercury  va- 
|)or,  however,  all  earth  alkali  metals 
fail  with  the  exception  of  matfiie- 
sium,  which  is  the  reason  that  the 
latter  metal  is  used  in  mercury 

tulH’S. 

There  are  few  ijuantitative  data 
that  jH'rmit  a  comjtari.son  of  the 
Vetter-etticiency  of  ditferent  metals 
for  different  >ra.ses.  Table  I  shows 
such  a  comparison  for  Hashed  de¬ 
posits  of  Al,  M>f.  Th,  U,  misch¬ 
metal  and  Ba  and  the  jrases  O,, 

N..,  and  C0>.  It  exhibits  Ba  as  the 


most  ertk-ient  jretter  amonjr  the 
metals  investijrated.  The  hijrher 
effk'iency  of  diffuse  deposits  is  due 
to  their  much  larjrer  surface,  re¬ 
sulting'  from  their  finely  divided 
state.  This  phenomenon,  known  as 
flisjiersal  jretterinjt  is  illustrated  by 
the  black  Ba  deposit. 

The  practical  choice  of  the  pro|)er 
tretter  material  is  a  function  of 
factors  other  than  effiiiency  alone. 
The  broad  use  of  hi^'h-efticiency 
Hash  ^'etters  recpiires  considera¬ 
tions  of  insulation,  interelwtnwle 
eapai-itance,  contact  potential  and 
secondary  emission  of  vacuum-tube 
electrcnles  and  insulators,  which 
often  sunrjrest  their  avoidance.  On 
the  other  hand,  Ba  Hash  Ketters  are 
preferred  for  oxide-coated  cathoiles 
liecaiise  the  Ba  does  not  poison  the 
cathiales  and  in  some  cases  will 
improve  the  BaO  cathcules.  .Judi¬ 
cious  use  of  shields  and  proper  po- 
sitioninjr  of  the  Hash  jretters 


Table  I — Comparison  of  Getter 
Efficiency  for  Metals  and  Gases 
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avoids  most  of  their  di.sadvantaires. 

It  has  been  known  for  a  lonjr  time 
that  almost  all  metals  (after  thor- 
ouKh  dejrassintf)  are  capable  of  ad- 
sorbinjr  jra.ses  on  their  surfaces. 

Tantalum 

Certain  metals  are  capable 
of  incorporatinjr  ^'ases,  even  noble 
trases,  by  solution  in  their  tuilk 
volume.  The  classical  example  is 
tantalum  which,  on  account  of  this 
property,  plays  a  predominant  rob¬ 
in  the  construction  of  hijrh-power 
transmittinir  tula-s.  After  deKas- 
siny'  in  a  hijfh  vacuum  for  several 
hours  at  a  temperature  of  l,t)Ob  to 
2,<MtO  (',  tantalum  is  capable  of  ab- 
sorbinjr  jrases  in  amounts  up  to 
several  hundreil  times  it.s  own  vol¬ 
ume.  The  optimum  jretterinjj  tem- 
I)erature  for  tantalum  appears  to 
be  in  the  neijthborhixKl  of  1,000  C. 
At  temperatures  above  1,.’>00  (',  the 
Ifetterinjr  action  is  reversed.  The 
maximum  jretter  elfect  is  secured, 
therefore,  by  dimensioninjr  tan¬ 
talum  anodes  .so  that  durinK  normal 
service  the  electriwles  operate  at  red 
to  yellow  heat.  Generally,  the  hijrh 
price  of  tantalum  .sheets  and  wires 
limits  the  use  of  whole  tantalum 
electriwles  to  particularly  valuable 
tulies  and  sufr^ests  the  coating  of 
electrodes  with  tantalum  powder. 
This  is  mostly  performed  by  apply¬ 
ing  very  fine  tantalum  powder  on 
the  surface  of  aniale  sheets  in  the 
finished  as.semblies.  They  are  sin¬ 
tered  tojfether  while  simultaneously 
dejrassinjr  the.se  powders  durinit  the 
pumpinK  operation  by  means  of 
hijrh-frequency  heating  or  by  elec¬ 
tron  bombardment.  On  account  of 
the  hijrh  deirassinjr  temperature  re¬ 
quired  for  tantalum,  only  molyb¬ 
denum  or  tunjrsten  is  suitable  as 
a  ba.se  metal  fur  tantalum  powder. 
Tantalum  should  never  l)e  hydro- 
jren-fired  l)ecause  of  embrittlement 
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and  I’onMM^iient  deitruction  by  this 
gun 

The  main  disadvantaxM  of  tan¬ 
talum  are  the  high  material  cost 
and  the  high  temperature  range  re¬ 
quired  for  profier  degassing  and 
subseijuent  gettering  operation. 

Columbiutn 

During  recent  years  columbium 
getter  (lelleta  have  lieen  introduced 
to  the  vacuum  technique.  These 
liellets  are  approximately  three  to 
five  millimeters  in  diameter  and  one 
to  three  millimeters  high,  and  con¬ 
sist  of  oxide-free  columbium  metal. 

The  getter  pellets  must  occupy  a 
{Kuiitiun  in  the  tube  where  they  can 
lie  heated  to  a  high  tem|>erature 
during  exhaust  by  either  high-fre¬ 
quency  induction  or  electron  bom¬ 
bardment.  The  position  of  the 
liellet  must  be  such  that  the  tem- 
lierature  is  maintained  by  either 
radiation  or  electron  bombardment 
at  approximately  500  C.  This  tem- 
(lerature  is  not  critical  but  must  be 
alaive  400  and  less  than  OOii  C.  A 
temperature  of  1,650  C  is  needed 
to  outgas  columbium  |tellet.s  because 
at  this  temperature  occluded  and 
absorbed  gases  are  expdled  and  col¬ 
umbium  oxide  is  volatilized.  A  tem¬ 
perature  lower  than  1,650  C  will 
not  accomplish  this  expulsion  of 
columbium  oxide.  The  outgassing 
time  may  vary  from  a  period  of 
five  minutes  to  a  somewhat  lunger 
time.  The  preferreil  manner  for 
sup|)orting  the  columbium  getter 
pellet  is  to  weld  a  molyb<lenum  wire 
to  it.  The  temperature  of  out- 
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gassing  is  too  high  for  a  nickel  sup¬ 
port  but  is  in  the  proper  range  for 
molybdenum.  Tungsten  need  not 
be  used. 

Zirconium 

Zirconium  has  valuable  gettering 
characteristics  and  has  come  into 
wide  use  during  the  past  decade.  It 
forms  very  stable  solid  solutions 
(or  compounds)  with  such  gases  as 
O,  N,  CO  and  CO^  Zirconium  metal 
is  cheaper  than  tantalum  and  re¬ 
quires  somewhat  lower  operating 
temperatures.  Zirconium  is  avail¬ 
able  either  in  solid  metal  form 
(sheets  or  wires)  or  it  may  be  ap¬ 
plied  in  the  form  of  a  powder  to 
base  metals  (molybdenum)  as  de¬ 
scribed  above.  The  proper  outgas¬ 
sing  temperature  for  zirconium  lies 
between  1,000  and  1,700  C,  which 
is  attained  by  either  direct  or  indi¬ 
rect  heating  of  the  zirconium  metal 
or  of  the  base  metal  to  which  zir¬ 
conium  metal  or  zirconium  powder 
has  lieen  applied.  Wherever  it  is 
deemed  inailvi.sable  to  heat  the 
getter  material  to  this  temiierature 
range,  an  outga.s.sing  tem|>erature 
of  700  C  must  i)e  considered  mini¬ 
mum  for  activating  the  surface  of 
the  zirconium  getter.  While  zircon¬ 
ium  is  effective  as  a  getter  from 
about  400  on,  it  is  most  active  at 
temperatures  up  to  1,600  C  if  used, 
fur  example,  on  molylKlenum  and 
carbon  anodes. 

The  solubility  of  H,  in  Zr  at  room 
temiM-rature  e<|uals  1,500  times  its 
own  volume  at  1  atmosphere.  Sorp¬ 


tion  begins  at  300  to  400  C  and  is 
completed  at  600  C.  As  the  temper¬ 
ature  is  increased,  the  metal  frees 
H,.  but  at  850  C  the  H,  is  again 
taken  up  during  transition  from 
a  to  0  Zr.  Above  850  C,  Hi  is  evolved. 
Sorption  and  desorption  are  revers¬ 
ible  with  decrease  in  temperature. 
Preliminary  heating  to  a  high 
temperature  is  a  necessary  condi¬ 
tion  for  the  sorption  of  H,  at  lower 
temperatures.  During  a  rapid  pas¬ 
sage  from  a  high  temperature 
(above  1,200  C)  to  room  tempera¬ 
ture,  a  large  amount  of  H.  is  quickly 
taken  up. 

Oxygen  as  well  as  N,  dissolve 
homogeneously  in  Zr.  W'hen  a  Zr 
rod  covered  with  a  thick  white 
oxide  layer  is  heated  in  vacuum, 
the  metallic  luster  reappears. 
Water  vapor  is  cleaned  up  between 
200  to  250  C.  Care  must  be  taken 
that  a  part  of  the  Zr  getter  re¬ 
mains  at  a  low  temperature  (ap¬ 
proximately  400  C)  during  opera¬ 
tion  in  order  to  bind  the  while 
another  part  must  assume  much 
higher  temperatures  (approxi¬ 
mately  800  C)  in  order  to  absorb 
Oft  N,  and  other  gases. 

Zirconium  metal  in  sheet  form 
0.002  to  0.005  inch  thick  is  used  on 
locations  that  can  be  properly  out- 
gassed  and  which  operate  in  the 
temperature  range  indicated  above. 
Very  often  zirconium  sheets  are 
mounted  to  grid  shields,  cathode 
supports,  and  other  structures, 
which  during  operation  attain  a 
temperature  of  600  to  800  C.  In 
small  tubes  zirconium  sheets,  cylin¬ 
ders.  or  ribbons  are  u.sed  for 
cathode  supjMirts,  grid  supports  and 
radiation  shields.  Zirconium  wire 
of  0.005  to  0.020-inch  diameter  can 
be  mounted  for  direct  heating, 
being  heated  whenever  absorption 
of  gas  is  required,  or  it  may  lie 
mounted  for  the  same  purpose  by 
winding  zirconium  wire  around  Mo 
rods  or  other  suitable  structures. 

Continuous  gas  absorbers  such 
as  that  shown  in  Fig.  2  provide  a 
support  for  the  Zr  wire  and  are 
operated  from  350  to  1,700  C,  for 
example,  in  x-ray  tubes  in  series 
or  in  parallel  with  the  filament  (the 
temperature  being  adjusted  by 
proper  length  of  the  wire).  They 
have  also  been  used  for  shortening 
the  degassing  time  of  electrode 
systems  during  pumping.  Using  a 
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FIG.  1— Xtrcoalum-wtr*  osMoibiT  ior 
coBttauooaly  haoMd  qa  ab*orb*r 


Zr  wire  spiral  of  fifteen  turns  on  a 
0.040-inch  Mo  mandrel,  treated  and 
outgassed  for  one  hour  at  1,700  C, 
a  pressure  of  5  X  10"*  mm  Hg  was 
reached  in  ten  minutes  instead  of 
thirty  minutes  with  the  high 
vacuum  pump  alone.  This  auxiliary 
pumping  getter  can  be  used  repeat¬ 
edly  even  though  expo.sed  to  atmos¬ 
pheric  pressure  between  pumping 
cycles,  no  additional  outgassing  be¬ 
tween  cycles  being  re<juired.  In 
every  case  the  Zr  absorber  main¬ 
tained  a  higher  vacuum  at  a  con¬ 
siderably  higher  effective  pumping 
speed  than  the  20-liter-per-second 
high-vacuum  pump. 

A  convenient  way  of  using  zir¬ 
conium  is  to  spray  the  tube  parts 
with  fine  zirconium  powder.  Such 
powders,  of  particle  size  between  1 
and  8  microns,  may  be  suspended  in 
a  temporary  binder  such  as  nitro¬ 
cellulose  dissolved  in  amyl  acetate. 
For  high  voltage  tubes  a  permanent 
binder  such  as  colloidal  silicic  acid 
has  been  u.sed  with  success.  Such  a 
binder  has  the  further  advantage  of 
not  giving  off  ga.seous  products  dur¬ 
ing  outgassing  and  operation.  The 
amount  of  binder  is  usually  two  to 
five  percent.  This  mixture  is 
sprayed  on  the  electrode  parts, 
which  in  turn  are  fired  in  vacuum  in 
order  to  remove  the  binder  or  to 
convert  the  binder  to  a  stable  com¬ 
pound.  Nickel  electrodes  (pre¬ 
heated  at  1,000  C,  operating  at  200 
to  600  C),  molybdenum  electrodes 
(preheated  at  1,300  C  in  vacuum 
and  operating  at  800  C)  and  graph¬ 
ite  electrodes  can  be  satisfactor¬ 
ily  coated  with  such  mixtures. 
Quantitative  data  on  the  .sorption 
of  different  gases  at  different 
temperatures  by  powdered  Zr  are 
shown  in  Table  II.  Other  methods 
of  applying  zirconium  powder  to 
electrodes  have  been  reported,  such 
as  a  suspension  mixture  consisting 
of  paraffin,  naphthalene,  xylene  and 
methanol  or  deposition  of  zirconium 


powder  by  cataphuresis. 

Zirconium  hydride  (ZrH«)  may 
also  be  applied  to  Mo,  Ni,  Fe  or 
graphite  anodes  or  grids  as  a  paste, 
by  spraying  or  cataphoretic  precipi¬ 
tation,  and  reduced  to  pure  Zr  upon 
heating.  This  compound  com¬ 
pared  with  pure  Zr  powder  presents 
the  advantage  that  at  lower  temper¬ 
atures  the  zirconium  is  tied  up  and 
protected  against  oxidation  or 
poisoning  during  seal-in  and  ex¬ 
haust.  Then  as  the  temperature  is 
raised,  metallic  zirconium  is 
formed,  liberating  its  hydrogen 
completely  in  vacuum  at  about  800 
C.  Thus,  for  coating  on  carbonized 
plates,  which  liberate  much  ad- 
.Horbed  gas  during  exhaust,  zircon¬ 
ium  hydride  may  be  preferable  to 
the  pure  metal  since  not  only  is  the 
combined  zirconium  protected  from 
the  evolved  gases  but  furthermore 
the  hydrogen  that  it  liberates  at 
higher  temperatures  apparently  re¬ 
duces  the  last  traces  of  adsorbed 
uxygen  in  the  carbon  layer. 

Zirconium  has  been  used  success¬ 
fully  in  high-power  transmitting 
tubes,  especially  tubes  having  thori- 
ated  tungsten  filaments,  small 
microwave  tubes  and  gaseous  dis¬ 
charge  tubes.  Zirconium  is  inert 
to  mercury  vapor. 

Stable  solutions  or  compounds  of 
Zr  are  formed  with  most  gases  in¬ 
cluding  water  vapor,  with  the  ex¬ 
ception  of  hydrogen. 

The  chief  disadvantage  of  zir¬ 
conium  as  a  getter  is  that  the  opti¬ 
mum  temperature  for  the  sorption 
of  hydrogen  is  too  low  for  the  effec¬ 
tive  cleanup  of  oxygen,  nitrogen 
and  the  oxides  of  carbon.  If,  there¬ 
fore,  the  zirconium-coated  part  is 
to  operate  at  a  temperature  much 
in  exce.ss  of  300  C,  a  supplementary 
lower  temperature  Zr  getter  or  a 
getter  of  the  barium  or  barium- 
magnesium  type  should  be  added  to 
absorb  the  hydrogen.  Whether  this 
precaution  is  necessary  or  not  de¬ 
pends  upon  the  tube  and  the 
amount  of  water  vapor  or  pure 
hydrogen  found  within  it. 

Thorium 

During  World  War  II,  thorium, 
thorium  alloys  and  mixtures  of 
these  with  other  getter  materials 
were  developed  in  Germany  for  use 
in  vacuum  tubes.  Thorium  metal  is 
manufactured  by  reduction  of  ThO, 


with  Ca.  Powdered  Th  is  very 
pyrophoric;  it  is  inflammable  by 
mere  friction.  Electrode  parts  were 
coated  with  thorium  powder  by 
cataphoresis  and  heated  for  two  to 
three  hours  in  a  vacuum  furnace. 
Fur  wires  the  coating  was  6  to  10 
microns  thick  and  for  sheets  1  to 
2.5  mg  per  sq  cm.  The  heating 
temperature  is  about  800  to  1,000  C 
for  nickel  and  iron  and  1,500  to 
1,600  C  for  graphite  electrodes. 
Considerable  gas  absorption  is  re¬ 
ported  to  occur  around  200  C  but 
especially  in  the  range  from  400  to 
500  C.  This  getter  is  therefore 
suitable  for  power  tubes  and  very 
small  tubes  with  high  anode 
temperatures.  If  the  anode  is  cov¬ 
ered  with  thorium  powder  its  sur¬ 
face  finish  is  rough,  resulting  in 
increased  emissivity  by  blackening. 

One  alloy  of  thorium  is  the  getter 
called  Ceto,  which  comprises  a  20- 
percent  mischmetal,  (chiefly  cer¬ 
ium)  and  80  percent  thorium.  This 
powder  mixture  is  sintered  at  ap- 
pro.ximately  1,000  C,  and  the  bars 
are  milled  to  powder  again.  It  is 
very  inflammable.  Ceto  getter  pow¬ 
der  is  transformed  with  amyl  ace¬ 
tate  into  a  paste  that  is  applied  to 
the  tube  electrodes  in  the  amount  of 
16  to  25  mg  powder  per  sq  cm  and 
then  sintered  upon  the  ba.se  metal 
in  a  vacuum  furnace.  The  degas¬ 
sing  temperature  of  the  Ceto  getter 
is  800  C  and  a  marked  getter  action 
is  exhibited  from  80  to  130  C  up, 
with  an  absorption  maximum  at 
200  to  600  C. 

Ceto  getter  material  has  a  lower 
.secondary  emission  than  barium. 
It  is  used  when  it  is  desired  to 
avoid  or  to  reduce  secondary  emis- 
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Mion  that  miirht  ariac  from  the  uae 
of  Ba.  It  rannot  be  uaed  above  6<M) 
('.  (Vto  bridKea  the  gap  tietween 
the  low-temfterature  flaabinK  getter 
auch  aa  Ba  and  the  hiKh-temf)era- 
ture  non-volatile  typea  (Th,  Ta  and 
Zr.)  I’ure  thorium  or  com|»ounds 
of  Th  and  Zr  are  hitrhiy  pyrophoric. 

Titanium 


A  n'cent  addition  to  bulk  setter 
material.^  ia  titanium,  which  can  Ix- 
iiNed  either  a.H  bulk  or  a.'*  coatiny 
Ifctter.  It  iit  not  pyrophoric  and  its 
jfetter  pro|)erties  are  K'xmI,  Ix'.side.s 
U'injf  easy  to  form  and  machine. 
Itlackeiiinir  of  the  part.s  can  lx*  ob¬ 
tained  by  a  short  heating  in  air.  At 
pn-sent  tiUniiim  sheet  is  more  ex¬ 
pensive  than  zirconium  per  unit  of 
ira.s  absorla'd. 

Aluminum 


Aluminum  in  its  pure  state  is  not 
usetl  as  a  tlash-ifetter,  chiefly  Iw- 
CUUS4-  its  vapor  pressure  is  t<x)  low 
(see  FiK.  n.  It  vaporizes  siitti- 
ciently  only  alM»ve  l..■^(Ml  C,  which  is 
much  list  hitrh  for  the  conventiona! 
ba.H**  metals  like  Ni.  On  the  other 
hand,  aluminum  (dated  on  Ke  to  a 
thickness  of  about  15  miirons 
shows  a  considerable  coatin»r-Ketter 
elfect  for  traces  of  (),  Ihuii);  bound 
by  the  carbon  content  of  Fe  elec- 
trmles  and  released  only  slowly  dur¬ 
ing  the  life  of  th«‘  tube.  .After 
heatintr  at  700  to  KOO  t’  in  vacuum. 
Sthe  aluminum  forms  a  black  com- 
^pound  with  the  Fe  ba.se  t  Fe.\I,  or 

SF'eAl,).  This  blackeniiiK  increases 
the  total  emissivity  to  a  level  that 
is  •‘((ual  to  or  greater  than  that  of 
carbonizeii  Ni  aioHles.  Such  .\1- 
plated  shes't-iron  has  Ix-en  widely 
iis«-d  in  Furo(>e  for  anod«‘s  in  re- 
ceivini;  and  am|)|ifier  tulH's  with 
oxide-coated  cathcaies. 

The  trade  name  for  sheet  iron 
plated  with  aluminum  on  Isdh  sides 
is  I'll-inm;  (dated  with  A1  on  one 
sitle  and  with  Ni  on  the  other 
I‘N-iron. 


Magnesium 

Pure  magnesium  (xis.se.s.ses  many 
tlesirable  pri>(M‘rties  for  a  (tetter 
material,  such  as  availability  in 
suitable  forms,  and  ladnit  com(iara- 
tividy  stable  and  volatile  under 
vacuum  at  convenient  tem('erature.s 
arouml  500  (’.  I'nfortunately,  the 
(retteriiiK  (*ower  of  mairnesiiim  is 


FtG.  1  Typical  K»m*l  KIC  qalltr  mount 
tnqs;  A  la  nickal  h  i  Induction  loop. 

B  qattar  atrip.  C  Iron  shaolh.  D  waak- 
anad  tona  to  allow  aaaporatlon  and  E 
la  0.$  to  25  mq  barium  lUllnq 

not  hiv’h  iHHause  most  (tases  are 
only  physically  absorbed.  As  a  re¬ 
sult,  maifiiesium  by  itself  i.s  not 
ii.sed  in  hi(fh-vacuum  tut>es.  The 
only  evidence  of  its  use  is  in  Hif- 
va(>or-filled  rectifiers  and  in  certain 
ty(H*s  as  a  (trid  coatinir  (lowder  to 
reduce  .secondary  emission. 

In  order  to  iditnin  a  material  of 
(treater  stability  and  safety  in  use 
than  (Hire  maitnesiiim.  the  so-called 
Formier  (tetter  was  develo(>eil.  It 
consists  of  aluminum-ma(rnesium 
alloy  (lowder  <55  (u-rcent  .Al,  45 
(lercent  .M(tl  which  is  a()|died  sus- 
(tended  in  a  nitriK'ellulo.se  binder 
and  u(iplied  to  tube  parts  as  a  (laint. 
On  account  of  the  limited  (tetterin(f 
(towers  of  mavriiesium.  Formier  is 
useil  only  when  other  ty(ies  of 
(tetters  with  hi(rher  eva(M)ration 
tem(veratures  must  avt'ided.  .\Ia(t- 
nesiiim  (tetters  are  dithcult  to  deltas, 
have  little  (tas  absorption  u(>  to 
tem(M'ratures  of  175  (’  and  absorb 
only  oxyiten.  Hi(th  va(Mir  (iressure 
(trecludes  use  in  small  tiilx's  and  at 
hi(th  o(>eratin(t  tem(ieratures. 

Barium 

The  active  inirredient  of  most 
flash  (tetters  is  barium,  which  is 
used  in  combination  with  alumi¬ 
num.  maitnesiiim.  tantalum,  thor¬ 
ium.  strontium  or  calcium.  The 
(tetti'r  is  attached  to  the  electrodes 
in  the  form  of  a  (wllet.  or  more  fre- 
ipiently.  to  a  s(H‘cial  metallic  sup- 
j>ort  within  the  tube  as  shown  in 


the  top  row  of  the  accompanyinK 
photo(rra()h.  It  is  mounted  in  such 
positions  as  to  insure  that  the  vapor 
stream  produced  is  not  s|)Iashed 
airainst  .such  part-s  as  the  stem  or 
the  insulated  lead-in  wires.  Shield- 
inif  .screens  of  metal,  mica  or  cera¬ 
mic  materials  are  often  provided  to 
prevent  this.  The  (fetter  pellet 
must  be  attached  to  parts  that  dur- 
inif  the  pumpinif  process  may  be 
readily  heated  to  the  evaporation 
tem|terature  of  the  Kcfter.  This 
heatinic  is  performed  by  electron 
bombardment  or,  more  frequently, 
by  hi(rh-fre<(uency  induction  from 
coils  arranifed  outside  the  tube. 

Flash  (fetters  of  pure  barium 
have  the  disadvantaife  that  the  un- 
proteided  barium  reacts  at  room 
tem()erature  with  oxyifen  or  with 
water  va(U)r,  thereby  becoming  in¬ 
active.  This  condition  may  be  pre¬ 
vented  by  usinir:  a  (irotective  layer 
or  casiniJ.  alloys  of  Ba  that  are 
inert  at  rixim  tem()erature  or  b\ 
(feneratinif  the  (fetterinif  material 
in  the  vacuum  tulx*  by  a  chemical 
reaction  between  stable  Ba  com- 
(Miunds  and  deoxidizinif  airents  to 
form  a  react  ion-ty|)e  (fetter.  Alloys 
of  barium  with  maitnesium  and 
aluminum  are  relatively  stable  at 
room  tem(>erature  and  yield  pure 
barium  u(M)n  di.s()ersa!  or  flashini.' 
of  the  (.'Otter.  The  percentaKe  of 
metals  in  standard  alloys  for  (fetter 
tablets  are:  Ba  25,  .M(f  55,  .Al  20; 
Ba  .17.  .Mir  .17.  A I  26;  Ha  41.  .M('  20, 
•Al  17  ( known  by  the  trade  name 
Kemet ) .  The  tablets  are  mounted 
on  nickel  tlairs  of  various  sha()es. 

Harium-may'nesium  alloys  yield 
very  little  Ha  metal  in  the  tlashinir 
and  are,  therefore,  seldom  u.sed  in 
mixlern  hiirh-vacuum  tubes.  Ha-Al 
(fetters  provide  much  larirer 
amounts  of  Ha  metal,  which  ac¬ 
counts  for  their  wider  use,  .A  com¬ 
mon  disadvantaife  of  both  ty(H‘s  of 
alloys  is  their  ra()id  rate  of  deteri¬ 
oration  u()on  exposure  to  air  and 
the  luvessity  of  vacuum  (lackiny'. 

•Another  commercial  assembly 
is  shown  in  Fiir.  1.  Other  ty(>es 
com(iri.se  short  pieces  of  iron, 
nickel  and  co(»(>er-clad  barium  wires 
to  be  mounted  on  a  siqqiort  of  Ni- 
sheet.  which  can  1h>  hiirh-frequency 
dashed  at  9(U1  to  1,100  ('.  Trade 
names  of  the.se  materials  are  Feba, 
•Niba  and  Cuba. 

Several  x-ray  tubes  of  Kuro|>eun 
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make  use  iron-cUd  barium  i  Feba) 
jrefter  made  in  wire  form,  2  mm 
diameter  by  15  mm  lonK-  The 
jretter  ia  mounted  within  a  minia¬ 
ture  oven  consisting  of  a  ceramic 
tuln*  into  which  the  getter  just  fits. 
A  tungaten  spiral  heater  is  wound 
on  the  outside  of  the  ceramic  tula*. 
Care  must  be  taken  to  avoid  the 
possibility  of  migration  of  the  bar¬ 
ium  to  active  tulie  elements.  After 
sealing  off  the  tube,  the  getter  is 
Hashed  by  heating  the  spiral. 

Kxamples  of  the  reaction  tyi>e  Ba 
getters  are  the  reduction  of  Bat) 
by  A1  to  Ba  (Alba  getter)  and  of 
Ba('0  or  barium  berylliate  by  Ta 
to  Ba.  In  the  ca.se  of  B;i('().,  a 
tantalum  wiry  ht*ater  is  coated  with 
a  mixture  of  BaC’O,  and  SrCOj 
<  Sr('0,  prevents  fusing  of  BaCO,). 
At  8(M(  to  l,10f»  C  the  carbonates 
<lis.sociate  to  oxides  and  at  1.300  (’ 
the  oxides  react  with  Ta  to  form 
metallic  Ba,  whereby  40  percent  of 
the  theoretical  Ba  yield  is  obtained 
in  the  so-called  Batalum  pnicess. 
Also  barium  l)erylliate  (BaBeO.)  is 
stable  in  air  and  is  u.sed  in  a  di¬ 
rectly  h€*ated  getter,  shown  in  Fig. 
4.  formed  in  the  shape  of  a  trough 
from  a  0.040  X  0.001  in.  Ta  riblam, 
which  holds  approximately  2Jt  mg 
of  Ba  and  gives  a  Ba  yield  of  fiO 
percent. 


FIG.  4  Arrows  lodicoto  diroctlon  of  bar¬ 
ium  raolal  OTaporation  irom  barium  boryl 
Halo  in  tantolum  trouqh 


•Another  flashing-reaction-typ«‘ 
getter  is  the  so-called  Bato  getter, 
which  is  prepared  by  mixing  an 
aluminum-barium  alloy  with  iron 
oxide  and  thorium  powder.  Its 
purpo.se  is  to  provide  a  .source  of 
heat  in  the  getter  jiellet  and  in  so 
doing  aims  at  Hashing  Ba  metal  at 
a  relatively  low  getter  Hag  temper¬ 
ature.  The  source  for  the  Ba  is 
the  Ba-AI  alloy  and  the  latent  heat 
so  derived  forms  an  exothermic 
reaction  between  iron  oxide  and 
metallic  thorium.  The  powder  is 
formed  into  tablets,  which  are 
pressed  into  nickel  cups  and  at¬ 
tached  to  special  .supp«)rting  mem- 
l)ers  within  the  tube.  Since  it  is 
important  to  store  the  Bato  getter 
in  a  dry  atmosphere,  the  getter 
flags  are  usually  .sealed  into  evacu¬ 


ated  ampoules  or  cans.  After  the 
pumping  process,  the  getter  is 
evaporatetl  by  high-fretjuency. 

Flash  getters  are  outga.ssed  at 
temiwratures  l)etween  600  and  700 
C,  usually  by  r-f  heating  from  the 
outside  of  the  tube,  and  Hashed  at 
temm-ratures  be  ween  900  and  1.300 
C.  The  barium  vap<ir  condenses  on 
the  cold  surface  opjwsite  the  getter 
material,  usually  on  the  envelope  of 
the  tul)e.  The  ap|>earance  of  the 
condensed  getter  deposit  dej>ends 
upon  the  vajMtr  pressure  in  the  tula- 
at  the  time  of  Hashing.  If  the  get¬ 
ter  is  vajKirized  very  slowly,  the 
first  barium  atoms  evaporate<l  will 
absorb  the  gas  pre.sent  so  that  the 
remaining  getter  is  deposited  in  a 
very  high  vacuum,  exhibiting  a 
shining  mirror.  If  flashing  is  «ione 
very  rapidly,  however,  the  getfer 
deposits  in  a  rather  high  va(M>r 
pressure  and  the  getter  mirror  will 
be  discolored  due  to  dis|H>rsion  of 
the  Ba.  If  vaporization  is  carried 
out  in  the  inert  atmosphere  of  a 
rare  gas  the  condensed  dept>sit  will 
be  black,  resulting  in  a  dispersal 
getter.  This  condition  does  not 
mean  that  the  getter  is  con¬ 
taminated,  but  merely  that  the  de¬ 
posit  is  finely  divided  and  therefore 
absorbs  light.  Such  deposits  ex¬ 
hibit  higher  efficiency  than  the 
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bright  drponiu  indiraU^  in  Table  I. 

Karium  reacU  with  atmcwphenc 
raaea  auch  aa  oxygen,  nitrogen  and 
carbon  dioxide  at  room  tempera¬ 
ture,  aa  well  aa  with  hydrogen  and 
carbon  monoxide.  Thia  abaorption 
at  low  temperature  makea  flaah  get- 
tera  particularly  valuable  for  tubea 
that  do  not  attain  high  operating 
tem|)eratureM.  If  the  volume  of 
the  vacuum  tul>e  ia  large,  multiple 
getter  atripa  or  aeveral  getter 
p4*lleta  are  employed. 

Flaah  gettera  have  the  disad¬ 
vantage  that  during  fla.<ihing  metal¬ 
lic  vajK)r  ia  produced,  which  may 
settle  on  inaulating  parts  or  build 
up  a  conducting  layer  on  the  gla.sa 
envelitjK*.  Such  layers  may  become 
charged  during  o|»eration  or  repre¬ 
sent  interele<'f  rtsle  capacitance. 
Usually  dash  getters  are  inadvis¬ 
able  in  high  voltage  tubes  or  in 
microwave  tubes,  the  latter  type 
having  very  close  spacing  and  only 
short  insulating  surfaces.  It 
should  also  l»e  considered  that  the 
opai|ue  mirror  interferes  with  the 
ccNtling  of  electrodes  by  radiation. 
In  high-voltage  tyj>es  like  transmit¬ 
ting  and  x-ray  tulies  fast  stray 
electrons  may  hit  the  mirror  and 
evaporate  sufficient  getter  material 
to  cause  a  gas  discharge  followed 
by  a  short  circuit  and  destruction 
,  of  the  tul>e. 

I  Phcsphorut 

Phosphorus  has  a  comjiaratively 
high  vn|M)r  pre.ssure  (indicated  in 
Fig.  1>  an<I  for  this  reason  it  is 
not  used  in  radio  transmitting, 
X  ray,  or  other  high-vacuum  dis¬ 
charge  tulx's.  Inexpensive  and 
simple  to  handle,  it  is  used  for  high- 
vacuum  and  gas-filled  lamps,  espec¬ 
ially  for  tyjies  of  below  60  watts 
with  voltages  of  1M>  to  2.")0  volts. 

The  outgassing,  dashing  and 
ojaTating  temiMTatures  of  typical 
Ithosphorus  getters  are  given  in 
Table  III. 
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Ignition  Tester 


One  tset  of  t>park  plii^h  in  an  engine  equip|>etl  with  a  dual  ignition  system  is  used  as 
ioni/ation  detertor  to  detennine  if  the  ai'tive  set  is  firing  properly.  The  drop  in  potential 
aeross  the  detei'tor  plug  is  sensed  hy  an  amplifier  and  neon-lamp  indicator  for  each 
cylinder  to  give  a  dynamic  imiication  on  the  ground 
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flame  at  the  detector  plug  greatly 
reduces  the  dielectric  strength  of 
the  gap.  When  the  gap  of  the  detec¬ 
tor  plug  becomes  sufficiently  con¬ 
ductive,  the  charged  capacitor  C, 
di.scharges  through  the  detector 
plug.  This  discharge  charges  C,  in 
oppo.sition  to  its  normal  polarity 
and  makes  the  grid  of  V,  negative. 
•A  typical  o.scillogram  of  this  vari¬ 
ation  in  grid  voltage,  measured  at 
the  junction  of  C,  and  C„  is  illus¬ 
trated  in  Fig.  3.  It  will  be  noted 
that  the  grid  voltage  is  driven  from 
a  positive  value  to  a  much  greater 
negative  value. 

Swinging  the  grid  of  V’,  negative 
cuts  off  this  triode  with  the  result 
that  its  plate  potential  becomes 
much  more  positive,  making  the 


grid  of  V,  positive.  Tube  V’,  is 
normally  bia.sed  to  cutoff,  so  the 
positive  swing  causes  F,  to  conduct 
and  to  light  the  neon  indicator  lamp 
V',.  P'lashing  of  V’,  indicates  that 
the  live  spark  plug  has  fired  the 
cylinder’s  combustion  charge. 

After  the  voltage  discharge 
through  the  detector  plug,  the  grid 
voltage  of  V',  relaxes  toward  its 
quie.scent  positive  bia.s  illustrated 
in  Fig.  3,  so  that  F,  becomes  con¬ 
ducting.  It  allows  F,  to  return  to 
its  normally  nonconducting  state 
until  the  next  ignition  flame  is  de¬ 
tected  by  the  detector  plug.  By 
providing  suitable  voltages  across 
the  detector  plug  and  to  the  grid  of 
F„  even  a  weak  detection  signal, 
owing  to  a  very  lean  mixture,  can 


Operation  of  the  ignition  tester 
to  be  described  depends  upon 
the  fact  that  an  aircraft  dual¬ 
ignition  system  includes  two  sets 
of  spark  plugs.  Each  cylinder  has 
two  plugs,  connected  to  associated 
magnetos  by  a  cable  harness  as 
showTi  in  Fig.  1.  When  the  engine 
is  operating  on  one  of  the  magne¬ 
tos,  the  spark  plugs  of  the  other 
magneto  system  can  be  used  as  de¬ 
tector  plugs  to  determine  if  the 
other  spark  plug  in  the  .same  cylin¬ 
der  is  firing  properly. 

Testing  is  accomplished  by  ap¬ 
plying  a  fairly  high  voltage  across 
the  detector  plug.  When  flame 
strikes  the  electrodes  as  the  cylin¬ 
der  fires,  ionization  conductivity  of 
the  combustion  gases  jiermits  cur¬ 
rent  to  flow  and  the  potential  across 
the  detector  plug  drops. 

This  drop  in  potential  acros.s  the 
detector  plug  is  used  to  flash  a  neon 
lamp  by  means  of  an  electronic  cir¬ 
cuit. 

The  basic  circuit  of  the  ignition 
tester  is  shown  in  Fig.  2.  A  poten¬ 
tial  of  about  500  volts  is  applied 
to  the  detector  plug  through  K,. 
The  .same  voltage  also  charges  C, 
through  R,  and  R,.  The  grid  of  V’, 
is  normally  positive,  grid  current 
being  limited  by  R..  Neon  lamp  V’, 
performs  the  double  duty  of  voltage 
regulator  and  voltage  level  indica¬ 
tor. 

The  use  of  a  spark  plug  as  a  de¬ 
tector  of  ionization  has  previously 
lieen  used  in  studies  of  propagation 
of  flames  in  cylinders.  When  an  ac¬ 
tive  plug  fires,  the  combustion 

•  Formerly  CurtlM-Wrlght  Corp 


CompUl*  thowinq  connacUoq  cobl*  liom  harncM  diacoanacl  block.  Two  volt 

aqo«  or*  obtolnod  from  vibrator  supplr  and  addlttonal  vocuun  tubo  roctiilor 
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ii*‘  rrliH  ujHin  to  tlanh  Ihf  indi- 
<  lamp  \\  brightly. 


Spark  Plug  Faults  Axe  Dusive 


A  plus  tHof  ocft  errohcolly  in  on  engine  when  hot  moy  test  good  when  removed 
^li*gs  thot  worh  perfectly  under  cruising  conditions  moy  go  bod  under  tokeoff 
conditions  of  higher  compression  ond  temperoture  Mony  o  crosh  hos  occurred 
fhot  could  hove  been  ovoidcd  if  ignition  hod  been  checked  under  lood  on  the 
ground 

A  convcnfionol  preventotive  tt  routine  replocement  of  oil  spork  plugs  However, 
it  tokes  twelve  man  hours  to  do  the  |ob  on  on  18  cylinder  engine — with  no  ossuroncc 
(hot  new  troubles  hove  not  been  introduced  The  ignition  foult  finder  described  in 
this  article  moy  go  o  long  wov  toword  improving  mointcnonce 


Bias  Tube 

I'hi'  utiu)<ual  liiratiim  of  tlo*  neon 
iixliiutor  lamp  I'  iii  Iho  pUtt*  cir> 
fiiit  of  triixic  V,  may  Ih-  nott'd  "irK** 
th<-  tathixlr  iii  iriolat«‘d  from  Krouixi 
0X4  opt  durinir  tho  condiu-tion  jm-- 
roKl  4.f  tho  lamp  I’,.  By  thi.s  moaiiit, 
a  iiojfativo  hiuMintr  hattory  or  <ithor 
iti<4iii\oniotit  hiai«inir  moth<Ml  i-* 
;i\4>idod  l'ut4itT  liia.«  voltatro  i:<  d<'- 
\o|o|wmI  automat k  ally  l>y  i  ath4Hjo 
omi'o'ioii  and  li\  oloitr4in  colloc- 
11440  li\  tho  plat*  Th*‘  oath4  44  lo.  !>«•- 
iiiK  i.'oilaloil  froHi  irrourxl  h\  tho 
n*M4n  lamp  will  rai<o  it.'olf  t4)  a 
p44-4itivo  |Mitontia'  t>>  |444.'4  <4f  i-l*-*- 
i  tr44ii44.  With  th«  t^rid  )rr44iindo4| 

lhi4)ii^h  /i,.  t-iitoll  hla.M  l!<  4ihtaitio4l 

that  ko4>ps  lam|4  I’  dark  until  tho 
|M04itivo  )fri4l  aitriial  is  transmittod 
thr44uirh  lapai  itor  (' 

In  prai'tital  applirations  a  >op- 
aiato  oloitronir  4lot*>«tor  liriiiit  is 
iisoil  for  oach  cyliioloi .  F4>r  a  nin<-- 
<>lindor  oni;ino,  nino  doto4  t4»r  l  ir- 
»  uits  with  a  total  of  nino  lirinif  in- 
diiator  lamps  and  nino  dual-ttiislo 
tuhos  to|fothor  with  a  p4>wor  sup¬ 
ply  aro  usod.  Tnis  arraiiKomont 
makos  It  possiblo  to  ihook  all  nino 
(  vlindors  at  oiu-o 

I'll  connoi't  siiiti  an  iitnition 
tosti'i'  to  an  airoraft  oiiKino,  dis- 
4  onnoi't  junotion  hlis  ks  must  ho  lo- 
<at<-il  in  an  aioossihlo  isisition  soino- 
«horo  alonj:  tho  hiifh  toiisinn  loads 
hotwi'on  tho  ilistnhiitor  and  tho 
liny  manifolii  of  tho  harnos>  In 
Kiy  1,  tho  continuous  nny  rnani- 
folil  IS  shown  with  tho  ilisi'onnoct 


hliK'ks  locatod  on  top  of  this  mani¬ 
fold  in  front  of  tho  onjfino.  To  at¬ 
tach  tho  tostor,  ono  disconnect  is 
o|«*nod  and  tho  tostor  cable  is 
liluyiTi'il  into  the  manifold  blm-k. 
Tho  ploy  from  tho  maynoto  has  all 
contacts  yroundod  for  protection. 

For  a  nine-cylinder  eiiyino,  nine 
indiviilually  shielded  wires  aro  con- 
1104  tod  to  the  tost<*r  from  the  ro- 
ci-ptai  li'  on  tho  iynition  harness. 
Shioliled  leads  aro  preferred  in 
ofilor  to  provont  crosstalk  Iwtwooii 
till'  tost  loads  in  tho  cable  to  tho 
t4'stor.  If  unshielded  loails  are  used, 
till-  mutual  capacitance  iH-twoon 
leads  la  rmits  induction  of  tho  tiririy 
siyiial  from  ono  loail  to  all  tho 
others.  Such  capacitance  causes 
lalsi'  tiashiny  of  tho  indicator 
lamps  and  yreatly  dissipates  tho 
stianyth  of  tho  initiatiny  siynal. 

.^notlior  4lit!iculty  oncountori'd 
wax  tho  severe  intorferonce  from 
thi-  mutual  capacitance  botwoon  tbo 
live  lyiiitum  b-ails  anil  tho  ti-st  iy¬ 
nition  li-ads  in  tho  sami-  hanii'ss. 
UiMliii'tion  of  intorfiTi'iiii'  voltayi' 
is  aci'iimiilishi'it  b\  till-  (ajiacitor 


ilividor  action  of  tho  comparatively 
laryo  capacitance  to  yround  of  tho 
tost  loads  in  tho  20-foot  cable  con¬ 
nection  to  tho  tostor.  Further  olimi- 
iiation  of  intorferonce  is  accom- 
plishoil  by  tho  intoyrator  circuit 
detinoil  by  /ij  and  Toleration  of 
residual  interference  is  made  possi¬ 
ble  by  o})«-ration  of  triisle  V,  with 
positive  bias  that  is  too  hiyh  for 
any  noyativo  interforenco  peak  to 
overconii'. 

Using  the  Tester 

To  tost  the  iynition  system  of  an 
aircraft  onyine,  the  enyine  ma.\  bo 
run  lirst  on  maynoto  1.  In  this  ca.'o. 
maynoto  2  is  cut  out  and  the  tester 
l  alilo  is  conni'cti'd  to  the  receptacle 
at  tho  disi-onnect  blcs-k  In'tween  tho 
maynoto  and  iynition  harness  in 
tho  circuit  of  maynoto  2.  With  the 
onyine  runniiiy.  tiriny  of  each  cylin- 
tlor  is  indicated  by  the  tiashiny  of 
its  rospoctivo  noon  inilicator  lamp. 
Tho  indicator  lamp  indicates  iloti- 
nitoly  whether  the  assia-iatoil  cylin- 
iliT  is  or  is  not  tiriny,  i-von  if  there 
is  only  oi-casional  missiny.  Tho  in- 


FIG.  1  Stmplilisd  data  I  of  c?nvaniional  iqnilion  ha.-natt  and  malhod  of  atlachinq 

tailor 


FIG.  2  Schomalic  of  the  tail  circuit,  A  limilar  channal  it  raquirad  for  aach  cylindat 


(iication  is  simiily  the  failure  of  the 
neon  lamp  to  Hash  reiieatedly  so 
that  an  experienced  tijH-rator  is  not 
retpiired  to  interpret  the  lamp  in¬ 
dications. 

The  iynition  troiihle  is  accord¬ 
ingly  Im-alized  in  the  particuhir  cir¬ 
cuit  which  fails  to  lire  the  cylinder 
charvre  and  in  most  cases  the  trouble 
can  lie  cleared  hy  replacement  of 
the  spark  jilujr.  If  after  such  re¬ 
placement.  trouble  still  exists  in 
this  jiarticular  circuit,  a  standard 
harness  and  matrnido  tester  may  be 
u.sed  to  locate  the  trouble  in  this 
circuit. 

As  a  niittter  of  convenience,  the 
tester  may  Ih'  provided  with  a  so- 
called  memory  switch  {S,  of  Fijr.  2i 
for  each  indicator  circuit.  If  an  in¬ 
dicator  lamp  shows  faulty  iy'nition. 
the  memory  switch  may  la*  closet! 
so  that  the  lamp  will  remain  liy'hted 
after  the  iirnition  testing  is  com¬ 
pleted. 

Tests  have  shown  that  the  detw- 
tor  sjiark  plujf  need  not  itself  lie  in 
|ierfect  condition  for  detectinir 
proia'r  firing  of  the  active  plutr  on 
test.  It  has  Iteen  found  that  fouled 
spark  plujrs  will  serve  as  ijrnition 
detectors  until  they  are  practically 


FIG.  3  Oicillo^ram  ol  Ihe  irohoq*  at 
th»  grid  ol  tube  Vt 


shorted  by  a  bridge  of  carlam  across 
the  electroties  of  the  s|iark  plujf. 
Kven  in  case  the  testing  apparatus 
falsely  indicates  faulty  ijrnition  of 
the  .active  spark  pliijr  due  to  the 
detector  plujr  beintr  very  badly 
fouled,  the  tester  will  still  ilefi- 
nitely  indicate  faulty  iirnition  in 
that  cyliniler  since  the  badly  fouled 
pluir  would  in  this  ca.se  fail  to  jrive 
satisfactory  itfnition. 

Unique  Performance 

Ibirinjr  a  test  demonstration  of 
the  iynition  tester  on  a  Wrijrht 
<i-2iHl  enjrine.  an  indication  tif  in¬ 
termittent  ijrnition  in  a  cylinder 
where  a  new  spark  plujr  has  Iteen 
irstalled  was  indicateil.  F.xamina- 
tion  showed  a  mechanic’s  failure  to 
make  a  proper  connection  to  that 
spark  plujr.  .No  other  existing  type 
of  tester  could  have  found  this 


trouble,  nor  could  a  complete  re¬ 
placement  of  an  entire  set  of  spark 
pluKs  preclude  recurrence  of  the 
same  trouble.  The  action  of  some 
questionable  spark  plujrs  ’'  as  to  k*' 
dead  for  a  .second  or  two.  reiieatintr 
the  trouble  after  an  interval  of  a 
few  seconds  to  half  a  minute.  Syn¬ 
chronized  with  the  indication  of  the 
tester,  there  was  an  unmistakable 
chantre  in  sound  and  vibration  of 
the  engine.  This  type  of  an  inter¬ 
mittently  bail  spark  pluK  usually 
tests  jrood  on  all  other  testers. 

The  presently  used  iRnition  har¬ 
nesses  are  usually  not  equip|>ed 
with  disconnect  blocks  that  would 
permit  the  iirnition  tester  to  1h» 
readily  attached.  Manufacturers 
have  indicated  a  willinjrness  to  pro¬ 
duce  new  harnesses  with  discon- 
m*cts.  Althoutrb  this  type  has  be«‘n 
developed  and  is  beiitfr  tested  by 
airlines  and  etiKine  manufacturers, 
present  applications  are  confineil 
larjfely  to  military  u.ses. 

The  photoirraph  shows  an  ex- 
IH'fimental  model  tester  equipped 
with  nine  .sejiarate  channels  so  that 
all  cylinders  of  a  nine-cylinder  en- 
ftine  may  be  tested  simult.ineously. 

typ«*  6S.N7tiT  dual-triode  is  used 
in  each  channel.  Power  is  supplied 
from  a  vibrator  pack  and  its  asso¬ 
ciated  ri*ctifier  tube  since  this  par¬ 
ticular  model  is  intended  for  jwirt- 
able  o|>eration  at  an  airport.  The 
dual  Voltaire  output  from  the  vibra¬ 
tor  is  obtained  with  a  synchronous 
vibrator  in  addition  to  the  novel 
use  of  a  full-wave  rectifier  tube 
across  the  swondary  of  the  vibrator 
transformer.  The  nine  neon  indi¬ 
cator  lamps  are  visible  throuifh  the 
oi>eninirs  in  the  front  panel.  The 
neiin  lamp  to  the  far  rijrht  is  the 
voltage  reirulator  F,  referred  to 
earlier  in  this  paper.  The  plowing 
of  this  lamp  indicates  that  the  volt- 
ape  apiilied  from  the  power  supply 
is  sutlicient  for  reliable  ojieration 
of  the  ipnition  tester. 

Test  facilities  for  this  develop¬ 
ment  of  the  Furtiss-Wripht  f’ortwi- 
ration  Development  Division  were 
provided  by  the  W'ripht  .Aeronau¬ 
tical  (,'orporation  ipnition  .service 
and  enpineerinp  departments,  and 
by  the  Army  .‘schiwtl  in  Pater.son, 
New  .Jersey.  Grateful  acknowledp- 
ment  is  also  expressed  for  the  help¬ 
ful  cooperation  of  A.  C.  Winter. 
Tony  .Munsell  and  .1.  G.  Smith. 
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Coaipl«t«  Tldso  recording  conaolo.  Hood  al  loll  coTort  Iho  picluro  tube.  Moqa- 
•Ino  oi  Comoro  at  right  holds  1.203  loot  Him  lor  33  minulos  oi  coatlnuous 
recording 
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VlUKo  iU’:< ORlilNG,  the  trannerip- 
tion  of  televi.tetl  material  onto 
motion  picture  film  from  a  cathode- 
ray  tube.  i.H  an  eMnential  medium 
for  lontr-dixtance  network  tek'- 
vixion.  r.sed  with  exiatiiiK  relay 
facilities,  viileo  recording  enables 
projtram  jiresentation  at  the  same 
hour  in  dilferent  time  zones.  In 
the  absence  of  relay  facilities,  it 
provides  the  only  means  for  net¬ 
work  distribution  of  key  station 
programs. 

Current  practice  is  to  record  on 
16-mm  Him,  at  the  motion  picture 
standard  rate  of  24  frames  jut 
second.  The  recorilinjr  camera  is 
driven  by  a  synchronous  motor, 
operatinir  from  the  local  power  line, 
so  that  the  film  exjHisure  rate  is 
synchronized  to  the  liH’al  jKiwer  line 
freiiiiency.  The  television  picture 


rate,  on  the  other  hand,  is  neces¬ 
sarily  synchronized  to  the  power 
line  fretjuency  at  the  point  of  ori- 
Kin.  If  the  camera  has  a  conven¬ 
tional  mechanical  shutter,  fre- 
ipiency  difference  between  power 
lines  causes  recordinK  difficulties  in 
distant  proKram  pickup. 

A  new  recordinK  system,  usinK 
an  electronic  shutter  timed  by  elec¬ 
tronic  countinK  circuits,  is  entirely 
independent  of  the  synchronizing 
frequency  at  the  point  of  program 
origin.  The  tsiuipment  is  .self-con¬ 
tained  in  a  single  con.sole.  It  in¬ 
cludes  picture  and  sound  pickup  cir¬ 
cuits,  the  rei'ording  cathode-ray 
tula*,  a  dirt*ct-reading  vi<leo  level 
monitor,  a  camera  and  a  .sound 
head. 

The  mt‘chanical  shutter  of  a  con¬ 
ventional  motion-picture  camera 


l>er forms  the  cyclic  tasks  of  start¬ 
ing,  stopping  and  timing  each  film 
exposure.  The  electronic  shutter 
is  an  assemblage  of  electronic  cir¬ 
cuit  blocks  which  performs  these 
same  tasks.  It  differs  from  a 
mechanical  shutter  in  the  following 
respects : 

The  exposure  is  started  and 
stopped  by  successively  applying  and 
blanking  the  picture  on  the  face  of 
the  cathode-ray  tube,  rather  than 
by  intervention  of  a  mechanical 
shutter  blade. 

The  exposure  is  timed  by  count¬ 
ing  the  scanning  lines  which  com¬ 
pose  the  television  picture.  Ex¬ 
posure  of  each  film  frame  is  termi¬ 
nated  on  completion  of  the  525th 
scanning  line,  regardless  of  whether 
or  not  the  camera  and  the  television 
synchronizing  generator  are  in  syn¬ 
chronism  with  each  other.  To 
achieve  the  same  desirable  objec¬ 
tive  with  a  mechanical  shutter,  two 
major  variables  must  be  controlled. 
These  variables  are  the  operating 
speed  of  the  shutter  and  the  angu¬ 
lar  blade  width.  The  angular  blade 
width  is  fixed  in  the  camera  design 
so  that  the  time  of  shutter  opening 
is  523  lines  when  the  shutter  is 
running  at  nominal  operating 
speed.  Departure  from  nominal 
speed  during  nonsynchronous  oper¬ 
ation  causes  line-count  errors.  Dur¬ 
ing  synchronous  operation,  momen¬ 
tary  changes  in  power  line  fre¬ 
quency  may  cau.se  line-count  errors 
because  of  the  inertia  associated 
with  the  camera  mechanism. 

With  either  mechanical  or  elec¬ 
tronic  timing,  the  start  of  exposure 
must  be  profierly  pha.sed  in  relation 
to  the  camera  mechanism.  Ex¬ 
posure  should  not  start  until  film 
pulldovvTi  has  lieen  completed  and 
the  film  has  liecome  stationary. 
With  a  mechanical  shutter,  this 
function  is  performed  by  the  trail¬ 
ing  edge  of  the  shutter  blade  (or 
the  leading  edge  of  the  shutter 
opening).  With  an  electronic  shut¬ 
ter,  it  is  performed  by  a  mechanical 
cycling  disc  which  generates  an 
electrical  cycling  pulse  suitable  for 
actuating  the  counting  circuits. 

The  circuit  blocks  which  compose 
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Independence  of  synchronizing  frequency  at  tlie  point  of  program  origin  is  established  by 
substitution  of  electronic  circuits  for  the  mechanical  shutter  of  a  motion-picture  camera. 
Tubes  are  also  employed  for  phosphor  persistence  compensation  and  gray-scale  correction 


the  electronic  shutter  are  shown  in 
Fiff-  1  together  with  a  timing  dia¬ 
gram. 

The  scanning  method  commonly 
used  with  either  a  mechanical  or 
electronic  shutter  is  shown  in  Fig. 
2.  Since  four  film  frames  are  to  be 
e.xposed  during  the  period  of  five 
television  frames,  one  television 
frame  must  be  dropped  out  of  every 
five.  By  utilizing  the  interlace  fea¬ 
ture  of  the  television  scan,  the  same 
result  is  obtained  by  dropping  one- 
quarter  frame  out  of  every  one  and 
one-«tuarter.  One  complete  field  and 
two  complementary  portions  of  ad¬ 
joining  interlaced  fields  are  photo¬ 
graphed  during  a  single  shutter 
opening,  the  separate  portions  add¬ 
ing  up  to  a  single  television  frame. 

Accurate  shutter  timing  is  essen¬ 
tial  for  correct  operation.  The 
shutter  not  only  blanks  the  picture 
during  the  film  motion  interval,  but 
also  times  the  exposure  to  allow 
exact  completion  of  a  single  tele¬ 
vision  picture  on  each  film  frame. 
It  is  this  additional  timing  function 
that  imposes  the  severe  accuracy 
requirement.  With  correct  shutter 
timing,  the  starting  line  of  the  first 
field  and  the  ending  line  of  the 
third  field  occupy  adjoining  posi¬ 
tions  in  the  raster.  If  the  shutter 
remains  open  a  trifle  too  long  the 
film  records  .several  extra  scanning 
lines,  which  appear  on  top  of  a  com¬ 
pleted  frame  as  a  bright  horizontal 
atrip. 

Similarly,  early  shutter  clos¬ 
ure  cau.ses  a  dark  horizontal  strip. 
This  atrip,  either  light  or  ilark,  be¬ 
comes  an  obvious  exposure  defect 
which  is  sometimes  called  a  shutter 
bar.  The  region  of  the  picture 
where  shutter  closure  occurs  is 
known  as  the  join-up  or  splice. 

These  conventions  apply  to  a 
positive  print  produced  from  a 
negative  film.  The  light  values  re¬ 
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verse  for  a  direct  positive  print 
It  is  characteristic  of  the  scan¬ 
ning  method  that  the  join-ups  of 
alternate  frames  have  different 
positions.  The  two  join-up  loca¬ 
tions  are  separated  f  rom  each  other 
by  one-half  the  picture  height.  In 
Fig.  2,  the  intersections  of  the 
dotted  lines  with  the  vertical  saw- 
tooths  indicate  the  join-ups.  The 
phasing  chosen  places  one  join-up 
near  the  top  of  the  first  and  third 
frames,  and  the  other  join-up  near 
the  bottom  of  the  second  and  fourth 
frames.  One  join-up  can  be  re¬ 
moved  from  the  picture  area  by 
phasing  the  camera  to  place  the 
join-up  at  the  raster  edge,  but  the 
other  join-up  lies  within  the  picture 
area.  The  join-up  locations  remain 
stationary  when  the  television  and 
camera  rates  are  synchronized  to 
each  other.  Otherwi.se,  they  travel 
up  or  down,  depending  on  the  dif¬ 
ference  between  rates.  An  invis¬ 
ible  join-up  is  a  necessity  in  either 
ca.se,  and  shutter  timing  must  be 


correspondingly  accurate.  As  an 
illustration  of  the  degree  of  ac¬ 
curacy  required,  it  may  be  noted 
that  the  edge  of  a  mechanical  shut¬ 
ter  blade  is  hand-finished  to  almost 
micron  dimensions  in  order  to  pro¬ 
duce  a  satisfactory  join-up.  Even 
with  this  degree  of  accuracy, 
changes  in  the  cyclic  time  base 
during  non.synchronous  operation 
cause  a  shutter  bar  effect. 

In  the  equipment  illustrated,  a 
shutter  gate  generator,  rather  than 
a  timing  circuit  alone,  blanks  the 
cathode-ray  tube  during  a  portion 
of  the  film  cycle.  The  phasing  and 
duration  of  the  shutter  gate  are 
established  by  several  associated 
electronic  circuits.  One  of  these 
circuits  opens  the  gate  and  starts 
the  timing  action  as  soon  as  pull¬ 
down  of  the  preceding  exposed 
frame  has  been  completed.  Another 
circuit  times  the  exposure.  A  third 
circuit  closes  the  gate.  This  com¬ 
bination  of  circuits  forms  an  elec¬ 
tronic  shutter  which  replaces  the 


FIG.  1  -Slaq**  ol  th*  •l•ctroolc  thatlar  and  Uluatratkon  oi  lla*  count  ttmlnq. 
Expoouto  occur*  wbon  Iho  ihutlor  qal*  t*  opon:  th*  Imaqo  on  Iho  crt  I*  blankod 
when  lb*  sbuttor  qat*  I*  clo**d 


ronv^ntional  mfchankal  iihutter 
anil  atiorda  jfrHHti-r  inherent  *e- 
ruraey.  The  elwtronic  Hhutter  in 
the  camera  deiH'rit>ed  han  an  in¬ 
herent  timin>r  aecuracy  of  l>etter 
than  one  |»ercent  of  a  aintrle  hori¬ 
zontal  line,  or  0,5  microsecond,  in 
either  synchronous  or  nonsyn- 
ehronous  o|ierati(>n.  The  join-up 
reduces  to  a  small  line  break  in  the 
unused  maririn  of  the  raster,  out¬ 
side  the  picture  area. 

Since  each  television  frame  con¬ 
tains  exactly  525  horizontal  scan¬ 
ning  lines,  count intt  circuits  may  be- 
used  to  time  the  film  exiKisure.  The 
countinir  circuits  blank  the  rword- 
inir  cathisle-ray  tula*  when  the  cor¬ 
rect  niimlH-r  of  horizontal  lines  has 
tieen  scanned.  Kilm  exiaisure  may 
start  at  any  horizontal  scanninir 
line.  Once  started,  the  exposure 
I'ontiniies  to  completion  of  the  tele¬ 
vision  frame,  and  then  stop.s  until 
triifKered  by  a  cyclinvr  pulse.  In  the 
camera,  film  pulldown  .starts  after 
the  exitosure  stops.  On  completion 
of  pulldown,  when  the  film  has 
tM-come  stationary,  the  camera  ireii- 
erales  the  cyclinir  pulse  and  starts 
a  new  cycle. 

Keferrinir  to  Kiir.  1,  the  i-yclinif 
pulse,  after  arnpliticat ion,  actuates 
the  start  coincidence  circuit.  The 
imlse  doi's  not  initiate  the  actual 
ex|Misure,  but  merely  cisks  the  cir¬ 
cuit.  A  sinifle  horiziintal  svnchro- 
niziiiK'  |iulse  then  trips  the  circuit, 
I'his  same  sv  nchroni/.iii),’'  itulse, 
which  may  lie  anv  where  in  the 
scannint;  cycle,  iM-comes  the  start 
pulse  which  ojieiis  the  shutter  y'ate. 
I'hotovrrai'hv  of  the  first  sc.'inniny 
line  I'ominences  with  this  inilse  and 
continues  as  lonir  as  tin*  shutter 
yate  is  ois'ti,  the  duration  of  the 


shutter  Katf  openinK  lieinK  de¬ 
termined  entirely  by  the  timinK 
Kate. 

The  timiriK  Kate  re.sembles  the 
shutter  Kate,  but  the  startinK  edjre 
is  intentionally  delayed  so  that  the 
Kate  opens  durinK  the  first  scan- 
ninK  line,  after  passaKe  of  the  zero 
pulse.  With  the  timinK  Kate  open, 
each  pulse  followinK  the  start  pul.se 
trips  an  appropriate  staKe  in  the 
binary  counter  circuit  until  the 
524th  pulse  trips  the  10th  staKe. 
This,  in  turn,  actuates  the  stop 
coincidence  circuit,  effectively  cock- 
iiiK  the  circuit.  The  i>25th  horizon¬ 
tal  synchronizinK  pulse  then  trips 
the  circuit,  closinK  both  the  shutter 
Kate  and  the  timinK  Kate.  The 
Kates  remain  closed  duriiiK  the 
blankiiiK  int«-rval.  .At  the  conclusion 
of  this  interval,  the  camera  Ken- 
erates  a  new  cycliiiK  pulse,  ex¬ 
posure  starts  and  the  o|M>ration 
rejH'ats  itself. 

Start  Coincidence  Circuit 

FiKure  :$  shows  the  start  coin¬ 
cidence  circuit.  Under  static  condi¬ 
tions,  triisle  I',,  is  stronKl.v  con- 
ductiiiK  and  U,  is  biaseit  to  cutoff. 

The  ncKative  cycliiiK  pul.se  from 
the  camera  passes  throuKh  ditsle 
T  ,  anti  arrives  at  the  yriil  <»f  T 
as  a  stroIlK  ncKative  pul.se,  suthc- 
lently  larKe  to  stop  comluction  in 
this  tritule  .s«*ction.  The  voltaKe  at 
the  plate  of  U.,  Kt«‘s  positive,  carrv- 
IIIK  the  Krill  of  r,,  with  it.  Con¬ 
duction  thus  transfers  to  1',,. 
.Meanwhile,  the  neKative  charKe  on 
r  Krill  starts  leakiuK  "ff  throuKh 
the  1  nieK  resistor. 

The  time  constant  in  the  Krid  cir¬ 
cuit  is  such  that  U„  Krid  can  re¬ 
main  neKative  durinK  the  tu'riiKl  of 


several  horizontal  lines.  (This  is 
the  ciK-kinK  action  illustrated  in 
FiK  It.  While  Uu  is  conductinK. 
the  horizontal  sync  pulses  are 
amplified  in  and  app»'ar  as  posi¬ 
tive  pul.ses  on  U,»  Krid.  Within  the 
time  of  a  few  .scanninK  lines,  the 
neKative  fKitential  on  U,,  Krid  lie- 
comes  so  small  that  a  particular 
pul.se  in  the  strinK  of  horizontal 
sync  pul.ses  overrides  the  neKative 
[Mitential  on  the  Krid  of  U  ,.  This 
is  the  zero  pulse,  illustrated  in  P'iK. 

1,  which  causes  transfer  of  conduc¬ 
tion  to  l'„.  The  voltaKe  at  the 
jilate  of  T,,  falls  abruptly  from 
-  1.50  volts  to  almost  Kround  poten¬ 
tial.  KivinK  ri.se  to  a  larKe  neKative 
pulse  which  tiei'ornes  the  start  pul.se. 

The  .stop  coincidence  circuit  i.s 
shown  in  Fik-  4.  It  is  similar  to 
the  start  coincidence  circuit,  except 
for  the  use  of  direct  coupliiiK  to  U  , 
Krid.  The  524  count  ( FiK.  1  > 
from  the  lO-staKc  binary  counter 
replaces  the  cycliiiK  pulse  as  one  of 
the  inputs.  The  other  input,  the 
striiiK  of  horizontal  sync  pul.ses,  re¬ 
mains  the  same.  The  output  i.s  the 
stop  pulse.  The  stop  coincidence 
circuit  contributes  the  525  count. 

Shutter  Gate  Circuit 

The  heart  of  the  shutter  Kate 
Kenerator  is  shown  in  FiK.  5.  The 
circuit  is  a  symmetrical  version  of 
the  start  coincidence  circuit,  and 
may  be  recoKnized  as  a  form  of  the 
scale-of-two  counter.  It  has  two 
stable  t»ositions,  characterized  i>y 
conduction  of  one  or  the  other 
of  the  two  triiales.  If  triisle  \ 
is  conductiiiK.  a  neKative  pulse  a|>- 
(ilied  throuKh  dimle  V'..  transfer- 
conduction  to  triode  r.,.  Uoii- 
ver.sely,  if  triisle  is  conductiiiK 
a  neKative  pulse  applied  throuKh 
diiMle  I'u  transfers  conduction  to 
triiale  l'„. 

The  counter  staKes  also  employ 
the  same  basic  circuit.  Ten 
counter  staKes  are  used,  but  only 
the  first  and  last  of  these  staKes  are 
shown  in  Fiy'.  6.  The  circuit  con- 
tiKuration  within  each  staKe  i.s  iden¬ 
tical.  The  circuit  is  known  as  the 
HiKinlMitham  counter  circuit. 

Tube  r,  of  the  counter  Kroup  in¬ 
verts  incominK  jHisitive  horizontal 
pulses,  providinK  the  neKative 
pulses  reijuired  by  the  desiKii  of  the 
counter  circuit. 

The  neKative  sync  pul.ses  reach 


FIG.  2  Tim*  r*laiton»hip*  b*lw**n  (•laTUlon  pictiu*  scan  and  iilm  •xpoaurw* 
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FIS.  3  -Start  coincidanc*  circuit 


FIG.  4  Stop  coincidonco  circuit 


FIG.  S  Circuit  oi  ohuttor  qato  qonorator 


the  counter  .Htage,  1' .  throujth 
a  100  -/i/if  capacitor  and  the  pair  of 
tliode.s  in  1’,.  The  counter  staire  ha."* 
ha.-i  two  ittable  condition.'*.  dei>end- 
injf  on  whether  the  .4  or  H  triinle 
.section  i.s  conductinjf.  Kach  .suc- 
ces.sive  pul.se  tran.sfer.s  conduction 
from  one  triotle  section  tt>  the  other. 
Whenever  conduction  transfers 
from  the  .4  trimie  .section  to  the  H 
triisle  .section,  a  14()-volt  negative 
pul.se  is  produced  at  the  plate  of  the 
B  triijde  .section.  This  nejrative 
pul.se  reaches  the  next  ctiunter  statre 
through  another  100  -/t/if  capacitor 
and  another  pair  of  ditsles.  The 
action  continues  to  the  tenth  staire. 

Kach  counter  staife  contains  two 
diiKle  .section.^,  only  one  of  which 
is  effective  durinK  any  one  pul.se  ap¬ 
plication.  The  plate  of  the  other 
diode  .section  stands  at  a  negative 
potential  with  respect  to  its  ca¬ 
thode,  and  hence  the  diode  section 
does  not  conduct.  Conduction  trans¬ 
fers  from  one  diode  section  to  the 
other  as  the  counter  operates. 

Counter  Operation 

Assume  each  stajre  in  the  counter 
is  on  when  its  A  triode  section  is 
conducting,  or  off  when  its  .4  triode 
section  is  nonconductinjr.  The 
stajre  produces  a  pulse  when  it  Koes 
from  on  to  off.  It  does  not  produce 
a  pul.se  in  Roinjr  from  off  to  on. 
The  stafte  goes  through  a  single  re¬ 
versal  on  receipt  of  a  pul.se  from  the 
preceding  stage. 

Suppose,  then,  that  all  stages  are 
on  as  an  initial  condition.  A  single 
pulse  entering  the  first  stage  trips 
all  stages  simultaneously,  including 
the  last  stage.  As  the  last  stage 
swings  from  on  to  off  it  generates 
an  output  pulse.  In  effect,  the  cir¬ 
cuit  has  counted  one. 

Suppo.se,  instead,  that  all  stages 
are  fiff  as  an  initial  condition.  The 
first  incoming  horizontal  pulse 
swings  the  first  stage  on.  The  second 
incoming  pulse  swings  the  first 


stage  off ;  and  the  resulting  counter 
pulse  swings  the  .second  stage 
on.  The  scs'ond  stage  thus  reijuires 
two  incoming  pulses  for  a  single 
reversal  Similarly,  the  third  stage 
re<iiiires  4  incoming  pulses,  and  so 
on.  The  tenth  stage  swings  from  on 
to  off.  and  generates  an  output 
pulse,  only  after  1,024  incoming 
horizontal  pulses  have  been  counted. 

By  turning  certain  stages  on  and 
the  other  stages  off  us  an  initial 
condition,  any  number  from  1  to 
1,024  can  be  counted.  The  r>2.'>  count 
imposed  by  current  television  stan¬ 
dards  is  just  beyond  the  limit  of  a 
9-stage  counter,  and  hence  ten 
stages  are  used.  The  ten  binarj’  reg¬ 
ister  switches  are  set  to  count  524 
incoming  pulses  during  each  coun¬ 
ter  cycle.  The  525  count  is  contri¬ 
buted  by  a  separate  stage  asso¬ 
ciated  with  the  stop  coincidence  cir¬ 
cuit.  In  this  way,  the  final  critical 
count  in  each  cycle  is  obtained  di¬ 
rectly  from  the  a.ssociated  hori¬ 
zontal  pulse,  with  a  minimum  of 
intervening  circuit  elements. 

The  timing  gate  opens  during  the 
first  scanning  line,  and  remains 
open  during  the  exposure  cycle. 
Positive  polarity  corresponds  to 
closed  shutter.  When  the  positive 
timing  gate  is  applied  to  Vm  grid, 
the  triode  conducts  heavily  and  the 
voltage  at  the  plate  falls  to  almast 
ground  potential.  This  allows  con¬ 
duction  through  the  reset  diodes 
Pu  to  P.  and  the  binary  register 
switches.  All  counter  stages  are 
thus  re.set  to  their  preselected  on  or 
off  initial  conditions  during  the 
blanking  interval.  The  reset  diodes 
do  not  conduct  during  the  exposure 
interval,  and  hence  do  not  affect 
the  counter  action. 

A  full  frame  of  525  lines  is 
.scanned  during  the  exposure  inter¬ 
val.  One  quarter  frame  is  then 
dropped  during  the  blanking  inter¬ 
val  to  effect  the  5:4  frame  rate  con¬ 
version.  Under  synchronous  condi¬ 


tions,  the  average  blanking  interval 
covers  131.25  lines.  However,  since 
the  counting  circuits  do  not  recog¬ 
nize  fractional  lines,  the  actual  num- 
t)er  of  lines  droppetl  during  succes¬ 
sive  blanking  intervals  is  131,  131, 
131,  132,  131,  131,  131,  132  and  so 
on.  The  difference  on  the  fourth 
count  is  caused  by  an  accumulation 
of  fractional-line  increments  to  the 
IM)int  where  they  start  the  blanking 
interval  a  whole  line  earlier.  Kach 
picture,  meanwhile,  .scans  to  com¬ 
pletion. 

On  the  fourth  count,  the  .scan 
merely  starts  and  ends  one  line 
higher.  Since  the  lieginning  of  the 
blanking  interval  i.s  tied  to  the  end 
of  the  picture,  while  the  end  of  the 
blanking  interval  is  tied  to  the  cyclic 
rate  of  the  camera,  the  blanking  in¬ 
terval  is  not  subject  to  rigid  cyclic 
control  It  can  shrink  several  lines, 
or  increa.se  by  any  neces.sary 
amount.  Becau.se  of  this  flexibility, 
the  camera  need  not  l)e  locked  to 
the  fre<|uency  of  the  television  sig¬ 
nal  A  full  frame  of  525  lines  is 
phi)tographed  during  each  locally 
synchronous  exposure  cycle,  and 
any  short  or  over  lines  are  dropped 
out  during  the  blanking  interval. 

Camera  Construction 

In  the  camera,  the  most  notice¬ 
able  differences  are  the  absence  of 
the  conventional  mechanical  shutter 
and  the  substitution  of  a  cycling 
disc,  outside  of  the  picture  light 
path,  which  generates  the  cycling 
pulse.  This  di.sc  rotates  at  a  con.stant 
speed  of  24  turns  per  second  (1,440 
rpm)  and  pas.ses  a  single  light 
pulse  during  each  revolution.  It  is 
phased  .so  that  the  light  pulse  fol¬ 
lows  immediately  after  completion 
of  film  pulldown.  A  phototube  with 
a.ssociated  amplifying  and  pulse 
shaping  circuits  translates  the  light 
pulse  into  the  electrical  cycling 
pulse. 

Figure  7  shows  the  amplifying 
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and  pulae-nhapinir  circuiU.  Triode 
and  V',«  are  a  two-aUK*^  am¬ 
plifier  and  V,  U  a  tetrode  used 
as  a  pulse  regenerator.  It  is  biased 
to  cutoff  in  the  absence  of  an  input 
pulse.  A  positive  pulse  applied  to 
the  grid  fires  the  tube  and  produces 
a  single  negative-going  pulse  at  the 
plate.  This  pulse  is  fed  to  the  start 
coincidence  circuit. 

Film  pulldown  must  be  accom¬ 
plished  in  a  relatively  short  time. 
The  blanking  interval  of  1/120  sec¬ 
ond  establishes  the  maximum  time 
allowance  for  film  pulldown,  but 
only  a  portion  of  this  interval  may 
be  utilized.  The  film  must  remain 
stationary  during  the  initial  por¬ 
tion  of  the  blanking  interval  to 
allow  for  phosphor  persistence 
effects  in  the  recording  cathode- 
ray  tube. 

Kate  changes  encountered  in  non- 
aynchronous  o|>eration  serve  to  fur¬ 
ther  shorten  the  allowable  pulldown 
time.  During  periods  of  increased 
camera  rate  or  decreased  television 
rate  the  end  of  the  television  frame 
intrudes  on  the  beginning  of  the 
nominal  blanking  interval,  and  the 
start  of  film  pulldown  must  l>e  cor¬ 
respondingly  delayed. 

The  camera  u.ses  a  3-to-l  skip 
movement  in  the  intermittent  mech¬ 
anism.  In  effect,  the  mechanism 
operates  at  triple  the  normal  speed 
and  would  pull  the  film  at  the  rate 
of  72  frames  |M'r  second  if  not  for 
the  fact  that  two  out  of  three  pull¬ 
down  cycles  are  skipped.  The  film 
travels  at  normal  rate  of  24  frames 
tM*r  second,  but  pulldown  is  com¬ 
pleted  in  1  the  normal  time.  With 


this  fast  action,  pulldown  can  begin 
late  in  the  blanking  interval  and 
can  be  completed  before  the  next 
film  exposure  starts. 

Practical  Datign  factort 

It  has  l>een  found  that  vibration, 
even  in  a  small  degree,  may  betray 
the  location  of  the  picture  join-up. 
The  subject  for  photography  is  a 
moving  spot  which  traces  successive 
patterns  of  evenly  spaced  lines. 
V'ibration  during  Aim  exposure  dis¬ 
places  some  lines  with  respect  to 
others,  causing  line  pairing  and 
coarse  line  structure  over  portions 
of  the  film.  Differences  in  line 
structure  become  particularly  ap- 
apparent  at  the  join-up. 

The  effectiveness  of  vibration  re¬ 
duction  measures  employed  can  be 
gaged  from  the  fact  that  close  in¬ 
spection  of  a  recorded  picture,  pro¬ 
jected  on  a  6  by  8-foot  screen,  re¬ 
veals  no  evidence  of  viliration 
effects  on  either  side  of  the  join-up. 

The  dert«*ction  yoke  design  nec- 
es.sarily  involves  a  compromise  be¬ 
tween  giKsl  focus  and  low  distor¬ 
tion.  Perfect  focus  over  the  entire 
field  can  lie  attained  at  the  expense 
of  linearity,  by  accepting  a  certain 
amount  of  pincushion  distortion. 
The  approach  used  in  this  design 
was  to  strive  for  perfect  focus  over 
the  field  and  to  comjwnsate  for  non¬ 
linearity  by  optical  means.  As  a 
result,  the  scanning  lines  are  clearly 
resolved  over  the  entire  tulje  face, 
while  the  departure  from  linearity 
at  any  part  of  the  picture  does  not 
exceed  the  width  of  two  scanning 
lines.  The  recorded  film  original 


shows  definite  scanning  line  reso¬ 
lution  in  regions  of  low  or  medium 
density,  at  the  comers  as  well  as  in 
the  center. 

.A  Pll  phosphor  is  used  in  the 
recording  cathode-ray  tube.  The 
major  component  of  this  phosphor’s 
light  output  is  in  the  blue  region 
of  the  spectrum,  where  video  re¬ 
cording  films  are  most  sensitive. 
This  pho.«phor  has  a  desirably 
high  decay  rate,  the  persistence 
illumination  dropping  to  a  very 
small  percentage  of  initial  illumi¬ 
nation  within  the  scanning  time  of 
a  few  lines. 

Persistence  illumination  pre¬ 
serves  each  line  for  photographic 
exposure  during  an  interval  after 
scanning,  and  supplies  an  appreci¬ 
able  additional  light  contribution  in 
relation  to  initial  illumination.  If 
the  la.st  line  scanned  in  each  frame 
is  to  contribute  its  full  share  of 
jiersistence  illumination  before  film 
pulldown  starts,  the  phosphor  de¬ 
cay  rate  must  be  very  high. 

The  Pll  phosphor  is  almost  en¬ 
tirely  satisfactory  in  this  respect, 
but  has  one  shortcoming  which 
.seems  to  be  common  to  all  presently 
available  phosphors.  Complete  ex¬ 
tinction  of  low-level  illumination 
re<iuires  several  seconds.  Residual 
illumination  from  this  source 
causes  a  brightness  difference  be¬ 
tween  the  first  and  last  lines.  Al¬ 
though  the  magnitude  of  the  effect 
is  small,  the  brightness  difference 
can  be  quite  apparent  because  these 
lines  are  adjacent  in  the  recorded 
picture,  and  because  the  high  con¬ 
trast  of  the  photographic  film  em¬ 
phasizes  any  brightness  difference. 

Compensation  is  effected  quite 
simply  by  using  a  sawtooth  wave¬ 
form  which  decreases  the  bias  on 
the  cathcnle-ray  tube  (increases 
brightness)  as  the  exposure  pro¬ 
ceeds.  The  peak  amplitude  of  the 
compen.sating  .sawtooth  waveform 
is  adjustable  to  meet  different  tube 
characteristics.  The  adjustment 
need  be  made  only  when  a  new  tube 
is  installed,  and  need  not  be  re¬ 
peated  during  the  life  of  the  tube. 

Power-Low  Amplifier 

Gray  scale  rendition  is  improved 
by  use  of  a  power-law  amplifier, 
a  device  which  was  originally 
developed  for  vide<t  recording, 
but  which  now  offers  promi.se 


FIG.  t  Output  ol  thta  couaWr  ctrcult  (••da  Ik*  (top  colacldanc*  circuit 
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FIG.  7  -  PuIm  amplilWr,  which  Is  i*d  a 
OJH-Toll  positiT*  pulM  trom  th«  cothod* 
o<  Ih*  phoiotub*.  A  UO-Tolt  nsqattv* 
pula*  Is  producsd  at  ths  plots  of  ths 
2011  to  issd  ths  start  cotncidsocs  circuit 


of  Keneral  application  wherever 
grray-scale  correction  i.s  required. 

The  gray  scale  of  the  reproduced 
picture  depends  on  the  overall 
transfer  characteristic  of  the  sys¬ 
tem  elements  intervening  between 
the  scene  and  the  picture.  The 
transfer  characteristic  can  often  be 
expressed  in  terms  of  the  exponent 
of  a  power-law  relation,  the  ex¬ 
ponent  being  analogous  to  the 
familiar  gamma  of  the  photo¬ 
graphic  art. 

A  gamma  greater  than  unity 
indicates  compression  of  the 
blacks  and  expansion  of  the  whites; 
lower  than  unity  indicates  the  con¬ 
verse  effect.  A  very  high  exponent 
is  associated  with  a  harsh  or  con¬ 
trasty  picture;  a  very  low  ex¬ 
ponent  is  associated  with  a  flat  or 
washed-out  picture.  A  gamma  of 
about  1.5  at  the  screen  is  consid¬ 
ered  to  be  most  pleasing  for  motion- 
picture  exhibition  by  direct  projec¬ 
tion. 

Current  television  practice  re¬ 
sults  in  an  exponent  greater  than 
unity,  principally  because  of  the 
individual  transfer  characteristics 
of  the  light-to-signal  and  signal-to- 
light  transducers.  Direct  studio 
pickup  involves  only  a  single  pair  of 
transducers,  namely,  the  pickup 
tube  in  the  camera  and  the  cathode- 
ray  tube  in  the  receiver.  The  re¬ 
sulting  transfer  characteristic  is 
quite  acceptable.  The  video  record¬ 
ing  process  introduces  two  addi¬ 
tional  transducers,  as  well  as  the 
film  on  which  the  recording  is 
made,  and  the  cumulative  effect 
may  lie  far  from  acceptable. 

Assume  that  a  linear  transfer 
characteristic  (exjionent  of  1  in  the 
reproiluced  picture)  is  the  desired 
objective,  and  that  the  overall  sys¬ 
tem  response  is  such  as  to  result  in 
an  exponent  of  2.  An  amplifier  is  in¬ 


serted  in  the  video  line  and  is  ad¬ 
justed  to  provide  a  transfer  char¬ 
acteristic  which  follows  a  0.5- 
power-law  relation  between  its  own 
input  and  output.  Prior  to  correc¬ 
tion,  the  brightness  of  the  repro¬ 
duced  picture  follows  the  square  of 
the  scene  brightness.  The  video 
signal  is  modified  by  insertion  of 
the  amplifier,  the  amplifier  output 
signal  following  the  square  root  of 
the  input  signal.  With  this  correc¬ 
tion,  the  brightne.ss  of  the  repro¬ 
duced  picture  is  linearly  related  to 
the  .scene  brightne.ss. 

The  heart  of  the  amplifier  is  a 
germanium  crystal  diode.  The  re¬ 
sistance  of  the  diode  varies  with  the 
crystal  current.  One  portion  of  the 
resistance-versus-current  character¬ 
istic  can  be  closely  approximated 
by  the  relation,  K  =  Kl  **,  where  K 
is  a  proportionality  constant  and 
H  and  /  are  cr>'stal  resistance  and 
current,  respectively.  The  ampli¬ 
fier  circuit  which  utilizes  this  char¬ 
acteristic  is  shown  in  Fig.  8. 

The  first  12AT7  operates  as  a 
cathode  follower  and  delivers  a  volt¬ 
age  replica  of  the  video  waveform 
at  point  A.  Video  black  level  is  at 
ground  potential;  video  white  level 
is  at  approximately  0.3  volt  posi¬ 
tive.  The  cathode  load  on  this  first 
tube  is  an  es.sentially  constant  re¬ 
sistance.  The  crystal  resistance, 
even  at  maximum  value,  is  negligi¬ 
bly  low  in  relation  to  the  resistor  in 
series  with  it.  The  cathoile  follower 
can  therefore  lie  regarded  as  a  low- 
impedance  source  feeding  a  con¬ 
stant-resistance  load.  The  load 
consists  of  two  voltage  dividers 
having  significantly  different  char¬ 
acteristics. 

The  voltage  divider  composed  of 
R  and  the  germanium  crystal  diode 
delivers  its  voltage  output  at  point 
R.  Becau.se  of  the  relatively  high 
constant  resistance  of  the  resistor, 
and  the  negligibly  low  resistance 
of  the  crystal  diode,  the  current 
through  the  crystal  diode  is  a  re¬ 
plica  of  the  video  waveform.  The 
voltage  across  the  diode  is,  how¬ 
ever,  influenced  by  the  crystal  re¬ 
sistance  characteristic.  The  voltage 
at  point  li  is  thus  a  power  function 
f exponent  =  0.5)  of  the  voltage  at 
point  A. 

The  voltage  divider  composed  of 
R,  and  R,  delivers  its  voltage  output 
at  point  C.  The  voltage  at  this 


point  is  a  linear  function  tor  a 
power  law  of  unity  exponent)  of 
the  voltage  at  point  A.  The  poten¬ 
tiometer  arm  is  set  for  equal  white 
level  voltages  at  points  B  and  C. 

Both  voltage  outputs  are  applied 
to  the  second  12AT7.  Each  half  of 
this  second  tube  functions  as  a 
cathode  follower.  Video  output  volt¬ 
age  can  be  obtained  from  point  />, 

E,  or  from  any  intermediate  point 

F.  Point  D  provides  maximum 
correction,  point  E  provides  mini¬ 
mum  correction,  and  point  F  pro¬ 
vides  any  intermediate  value  of 
correction. 


Sound 

The  sound  portion  of  the  equip¬ 
ment  is  planned  for  direct  positive 
variable  density  sound-on-film  re¬ 
cording,  using  a  recording  system 
developed  by  J.  A.  Maurer,  Inc. 

The  positive  film  stocks  u.sed  in 
video  recording  are  relatively  in¬ 
sensitive  in  comparison  to  the  nega¬ 
tive  film  stocks  which  are  normally 


FIG.  •  -  Circuit  oi  powui'law  ampUlUr 
ior  corrocUiiq  gamma 


used  in  motion  picture  photo¬ 
graphy.  Con.siderably  more  light 
is  required  if  the  optimum  density 
range  of  the  film  is  to  be  utilized. 
The  sound  recording  system  use.i 
larger  than  normal  optical  aper¬ 
tures  to  allow  an  approximately 
fourfold  increase  in  illumination 
level. 

A  preci.sely-shaped  mask  com- 
pen.sates  for  the  nonlinearity  of 
the  light-transmission-versiis-expo- 
sure  characteristic  of  the  film. 
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PRODUCTION  TESTER 

I  r;ltl••i^lf»r  rliani«'lfri«li«->  arr  qiiirkU  and  arriirat**ly  l»%  a-r  a|»paratii>. 

( Jri'iiit  dt*>i;:n  inforiiiatitiii  i?'  furiiihlicd  a>  well  a;*  operational  te>t  re*nlt.">.  Inehnles  pro¬ 
vision  for  eleetriealiv  forming  transistors 


Voi.TAcr  <;ain,  nirrmt  /am  aini 
input  imiM-daru'*-  <if  transistors 
for  various  vmitti-r  l)iasrs  ami  i-ol- 
Irrlor  load  rt-siHliinifs  an*  ilvtor- 
rnim-d  ipiickly  and  convi-niioitly  by 
tilt-  transistor  tt>!$tin/  apparatus 
shown  in  thi'  photo/raph.  Sinri"  no 
/••noral  sot  of  curvvs  can  dcscrilx- 


each  transistor,  this  tester  fur¬ 
nishes  sjMs  ific  desi/n  information 
as  well  as  operational  test  data. 

The  e(|uipment  has  a  Ituilt-in  cir- 
I’uit  to  rniHlify  the  eUftrical  char¬ 
acteristics  of  a  transistor  and  an 
oscillo.scojK-  for  visual  ins[H-ction  of 
its  diixie  characteristics. 


Fi/ure  1  is  a  iilock  dia/ram  of 
the  circuit.  The  transistor  is  con- 
ms-ted  in  the  conventional  manner 
with  .')tHl  ohms  in  the  emitter  cir- 
I'uit  and  a  Ittb  to  42,0(>0-ohm  vari¬ 
able  resistor  in  the  collector  circuit. 
The  emitter  liias  is  supplied  liy  a 
center-tapix‘d  volta/e  divider  so 
that  either  positive  or  ne/ative  d-<‘ 
volta/e  may  be  applied.  The  col- 
lei'tor  is  supidied  6t(-cycle  a-c  volt¬ 
a/e  throii/h  the  isolation  trans¬ 
former  T.  A  crystal-diiMle  rwtitier 
/>,  in  .series  with  the  collector 
probe,  is  connected  in  opposition  to 
the  direction  of  ratification  of  the 
collector  probe  itself.  When  not 
shorteil  out  by  S'  ,  it  will  have  the 
positive  half-cycle  volta/e  of  the 
tid-s’ycle  supply  developed  across  it. 
[wrmittin/  the  collector  probe  to 
be  swept  in  ne/ative  polarity  only. 
With  .S',  do.sed.  the  ma/nitude  of 
the  forward  current  in  the  collector 
may  be  varied  by  the  variable  re¬ 
sistor  in  series  with  S,.  The  nega¬ 
tive  peak  value  of  the  tiO-cycle  col¬ 
lector  current  is  read  on  .V,  as  the 
20-/if  capacitor  shown  in  Fijr.  3 
char/es  throu/h  diode  />'.  Switch 
S,,  selects  the  projH»r  series  resist¬ 
ance  to  read  either  10  or  20  ma  full 


FIG.  1-  Scop*  Iroco  (A)  show*  colloctor  Toll  omporo  charodorUlIc  ol  trantlslor  whilo  lino  dlaqrOD  (SI  ql**t  typical  bias  coodltioni 
ol  omlltoi  curronl  and  colloclot  Tollaq*.  Back  Toltaq*  breakdown  of  crystal  duo  to  tormlnq  piUs*  is  shown  at  (C)  as  soon  on  scope 
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sciilf.  Thf  jH'ak  collector  voltage 
may  l>e  read  directly  from  the  trace 
on  the  calibrated  oscilloscoiH- 
screen. 

Voltage  Gain 

Voltage  K'ain  of  the  transistor  is 
measured  at  10  kc  by  applyinK  the 
output  of  the  10-kc  oscillator  to  the 
emitter  throujrh  the  linear  attenu¬ 
ator  and  comparinjf  the  10-kc  volt- 
a>re  developed  acros.s  the  load 
resistor  with  the  direct  output  of 
the  oscillator.  Voltage  comparison 
is  maile  by  means  of  the  jwak  volt¬ 
meter  and  Si,  as  shown  in  Fi^r.  1. 
If  the  linear  attenuator  is  adjusted 
so  that  the  two  voltajres  are  ecpial, 
the  voltaffe  drop  in  the  linear  at¬ 
tenuator  is  balanced  by  the  Kain  of 
the  transistor,  and  the  readinjr  of 
the  attenuator  equals  the  voltaKe 
Kain  of  the  transistor.  The  60-cycle 
sweep  voltage  is  filtered  from  the 
input  to  the  peak  voltmeter  .so  error 
will  not  be  introduced. 

A  similar  method  is  employed  to 
measure  current  gain.  The  rela¬ 
tionship  of  collector  and  emitter 
currents  is  determined  by  compar¬ 
ing  voltage  drops  across  resistances 
selected  by  step  switches  S,  and  Sm 
These  signals  cannot  be  fed  directly 
into  the  peak  voltmeter  but  first 
must  be  amplified  as  shown  in  Fig. 
4A.  Step  potentiometer  S,  (h'ig. 
1)  is  adjusted  to  pick  up  the  same 
value  of  10-kc  voltage  as  appears 
across  the  resistance  seleided  by 
S,.  The  current  gain  can  be  read 
directly  from  the  setting  of  the 
step  potentiometer.  The  decimal 
point  is  determined  by  S,. 

The  input  impedance  may  be 
found  by  measuring  the  voltage 
and  current  gains  at  a  known  value 
of  load  resistance,  since  the  voltage 
gain  is  e<|ual  to  the  current  gain 
multij'lied  by  the  ratio  of  load  re¬ 
sistance  to  input  impedance. 


The  collector  volt-ampere  char¬ 
acteristic  is  shown  on  the  o.scilh*- 
■scope  with  the  voltage  across  the 
collector  on  the  horizontal  i)late.s 
and  the  voltage  across  the  load  re¬ 
sistor  on  the  vertical  plates.  The 
10-kc  voltage  amplitude  is  negli¬ 
gible  compared  to  the  60-cycle 
sweep  voltage  so  the  trace  is  not 
broadened  appreciably  if  voltage 
gain  measurement  is  made  while 
the  collector  characteristic  is  In'ing 
examined.  Figure  2 A  shows  a 
typical  characteristic.  Figure  2H 
gives  typical  bias  values  of  collec-tor 
current  and  voltage. 

Short-circuit  current  gain  a  may 
be  measured  by  adjusting  the  load 
resistance  to  equal  the  a-c  resist¬ 
ance  of  the  collector-characteristic 
line  at  the  desired  operating  point, 
measuring  the  current  gain  and 
doubling  jt.  The  collector  char¬ 
acteristic  on  the  o.scilloscope  may 
be  used  to  adjust  the  load  resist¬ 
ance  to  this  value.  The  load  re¬ 


sistance  is  \arieil  until  the  voltage 
dro|i  acro.ss  the  loa<l  is  equal  to  the 
voltage  drop  across  the  transistor. 
To  facilitate  this  adjustment,  a 
diagonal  line  is  ruled  on  the  o.scillo- 
.scope  .screen  at  the  prop*>r  angle 
and  the  collector  characteristic 
trace  is  made  parallel  to  this  line 
by  varying  the  load  resistance. 

Forming  Circuit 

To  form  the  collector  probe  of 
the  transistor  a  second  60-cycle 
sweep  voltage  of  large  magnitude 
is  applied  momentarily  to  the  tran.s- 
former  in  the  collector  circuit.  The 
duration  of  this  forming  |>ulse  is 
determined  by  the  timing  circuit 
through  UK  .  The  ratio  of  forward 
to  backward  current  in  the  cfdlector 
is  controlled  during  the  forming 
pulse  in  the  same  manner  as  for 
the  sweep.  A  range  of  forming 
pulse  lengths  from  20  cycles  to  one 
cycle  is  available.  The  forming 
pulse  is  apfilied  by  pressing  the 
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FIG.  4  Curraal  m*oaur*m*nl  prvamplilMr  (A)  handUt  •xtr«m»Iy  tmall  liqnalt. 
P«ik  Toltmataf  (B)  pannlt*  rclatW*  qoln  m*aiur«m*nt 


|(u.'«h-t>utt<>n  Kwitch  S,  shown  in  Fik- 
3,  anti  the  effett  of  forming  may 
b«-  observed  imme<liately  on  the 
oaciliosi'oiie  and  peak  voltmeter. 
Fijfure  2<’  is  a  photograph  of  the 
hat  k-voltaire  breakdown  of  a  crystal 
induced  by  a  forming  pulse. 

The  timintt  circuit  shown  in  Fit; 

3  controls  the  lentcth  of  time  of 
application  of  the  forming  voltuKC. 
It  consists  of  a  capacitor  di.scharir- 
intf  throuifh  the  windintr  of  the 
relay,  initiatinK  a  voltaKe  pulse  in 
the  collector  circuit.  The  relay  is 
in  parallel  with  a  variable  re.si.stor 
so  that  the  time  of  capacitor  dis- 
charire  can  la*  varietl.  One  of  two 
caitacitors  ran  U*  selected  with  S, 
and  these  capacitors  are  charKed 
throuirh  resistors  larire  enouKh  to 
ensure  that  HK,  cannot  be  activated 
more  often  than  once  in  5  seconds 
to  prevent  overloadinK- 

P«ak  Voltmeter 

The  |H*ak  voltmeter  is  one  of  two 
systems  used  to  measure  voltaKe 
and  current  Ksin.  The  output  volt¬ 
aKe  of  the  10-kc  sine-wave  oscillator 
is  compared  by  the  jn-ak  voltmeter 
with  the  .same  10-kc  siKnal  after 
passinK  throuKh  the  linear  attenu¬ 
ator  and  transistor.  V'oltaRe  K^in 
is  measured  by  balancinK  the  Rain 
of  the  transistor  aRainst  the  drop 
in  the  linear  attenuator.  A  peak 
value  Voltmeter  is  neces.sary  liecau.se 
the  modulated  form  of  the  wave 
varies  with  transistor  characteris¬ 
tics, 

Circuit  illustrated  in  Fiy.  4H  con- 
sist.s  i>f  a  filter  for  60  cycles,  two- 


staRe  amplifier,  serie.s  rectifier, 
storaRe  capacitor  C,,  and  a  low- 
current  voltaRe-measurinR  circuit. 
The  incominR  siRnal  pa.s.ses  throuRh 
a  network  consistiiiR  of  C,  and  a 
parallel  L-C  circuit.  The  1.,-C  circuit 
is  tuneil  to  10  kc  for  maximum  im- 
liedance  to  Rround.  The  hiRh  reac¬ 
tance  of  C,  in  combination  with  the 
low  reactance  of  the  1.,-C  circuit  at 
60  cycles  forms  a  60-cycle  filter.  The 
10-kc  siRiial  is  then  amplified  150 
times  in  two  staRes  to  provide  suf¬ 
ficient  amplitude  for  linear  o|>era- 
tioii  of  the  6A1,.'»  rectifier.  Ca¬ 
pacitor  charRes  throuRh  the 
6/\I/)  to  iM*ak  value  of  the  siRnal. 

The  12AX7  monitors  this  volt- 
aRe,  an<l  the  readiiiR  of  .1/,  is 


proportional  to  it.  Potentiometer 
h,  is  a  zero  set  for  M,;  a  7(1.000- 
ohm  unit  controls  its  sensitivity. 

Direct  Gain  Reading 

The  absolute  maRiiitude  of  the 
voltaRes  is  unimportant.  .Meter  .V 
is  set  on  the  direct  10-kc  siRnal. 
then  switched  to  the  modulated  10- 
kc  siRnal  of  the  transistor  output. 
The  attenuation  is  varied  until  the 
meter  reads  the  value  previously 
set.  The  attenuator  then  Rives  volt- 
aRe  Rain  directly. 

The  second  methinl  of  measurinp 
voltaRe  Rain  is  to  apply  the  output 
of  the  jieak-voltmeter  amplifier  to 
the  vertical  plates  of  the  oscillo- 
scojH'  and  compare  the  heiRht  of 
the  two  10-kc  siRiials. 

The  u.se  of  the  jK-ak  voltmeter  to 
make  current-Rain  measurements  is 
essentially  the  same  as  descrilied 
above  for  the  voltaRe-Rain  measure¬ 
ments.  Kither  M,  or  the  oscillo¬ 
scope  may  be  used  to  indicate  a 
balance  between  the  siRiials  oriR- 
inatinR  across  the  step  potentiom¬ 
eters  S,  and  S,  shown  in  FiR.  3. 

Hy  use  of  selector  switches  ,S„  5, 
and  (FiR.  1)  diiale  character¬ 
istics,  the  voltuRe-comparison  test 
or  the  current-comparison  test  may 
lie  viewed  on  the  o.scilloscojH*.  The 
horizontal  input  for  the  voltaRe- 
and-i-urrent  compari.son  tests  is  a 
60-cycle  variable  sweep  voltaRe. 
The  two  methods  of  measurinR  volt¬ 
aRe  or  current  Rain  w  ill  work  simul¬ 
taneously.  When  the  diode  char¬ 
acteristic  is  on  the  scoih*,  the  peak 
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FIG.  S  T*a  kc  otciliolor  lurnUhaa  iMt  ilqnal  whU*  Unaat  attanuator  ql**i  ditact 
qoin  raadlaq 


voltmeter  alone  will  rejfister  bal¬ 
ance. 

The  10-kc  attentuator  in  Fig.  5 
consists  of  two  10-step  potentiom¬ 
eters  in  series.  The  first  adds  300 
ohms  resistance  in  each  step. 
The  second  adds  30  ohms  per  step. 

The  output  of  the  attenuator  is 
always  taken  across  the  30-ohm 
resistor,  R,.  When  the  attenuator 
is  on  position  1,  the  30  ohms  is  in 
parallel  with  the  secondary  of  the 
transformer  and  may  load  the 
oscillator  amplifier  to  some  degree 
depending  on  the  secondary  imped¬ 
ance.  This  does  not  create  an  error 
in  the  measurements  since  all  tests 
are  of  a  comparison  nature.  Above 
position  3  this  effect  disappears.  In¬ 
creasing  the  attenuator  from  posi¬ 
tion  1  to  position  2  drops  the  volt¬ 
age  across  the  output  resistor  by 
one-half.  The  next  step  drops  the 
voltage  by  one-third.  The.se  frac¬ 
tions  represent  the  ratio  of  the  at¬ 
tenuator-output  voltage  to  input 
voltage,  therefore  the  step-position 
numbers  indicate  directly  the  volt¬ 
age  factor  by  which  the  10-kc  oscil¬ 
lator  output  is  attenuated.  When 
this  attenuation  is  balanced  by  the 
gain  of  the  transistor,  the  numbers 
read  directly  the  voltage  gain  of 
the  transistor. 

Current  Gain  Measurement 

The  method  of  mea.suring  current 
gain  makes  use  of  extremely  small 
signals  compared  to  tho.se  u.sed  in 
voltage-gain  measurement.  The.se 


FIG.  t  -OkUIoscop*  displays  both  gain 
msasuisinsnl  and  transistor  charactsrls- 
tics 


signals  are  amplified  by  the  circuit 
shown  in  Fig.  4 A.  Since  the  ampli¬ 
tude  of  the  60-cycle  current  in  the 
collector  circuit  is  large,  and  only 
the  10-kc  current  is  to  lie  measured, 
a  60-cycle  filter  is  added  ahead  of 
the  preamplifier  to  prevent  satura¬ 
tion  by  60  cycles.  .\  twin-T  fil¬ 
ter'  was  chosen  liecau.se  it  is  pos¬ 
sible  to  tune  such  a  circuit  to 
cancel  out  one  fretjuency  com¬ 
pletely.  The  twin-T  circuit’s  rela¬ 
tively  low  input  impedance  is  no 
disadvantage  since  the  original 
signal  appears  across  a  resistance 
of  the  order  of  10  ohms.  Following 
the  preamplifier,  there  are  termi¬ 
nals  for  an  external  oscillo.scope, 
which  are  used  if  current  and  volt¬ 


age  gains  are  read  simultaneously. 

The  signal  u.sed  to  measure  cur¬ 
rent  gain  is  8<i  small  that  any  stray 
signals  caused  by  inter-winding 
capacitance  in  the  oscillator  output 
transformer  will  add  a  constant 
factor  to  the  readings.  This  effect 
is  minimiztHl  with  the  addition  of 
the  second  transformer  by  permit¬ 
ting  grounding  of  the  secondary  of 
the  first  output  transformer. 

Oscilloscope 

Through  switches  S„  S:  and 
the  scope  shown  in  Fig.  6  liecomes 
multipurpose.  The  circuit  consists 
of  a  2,(HH)-volt  power  supply,  a  po¬ 
tential-dividing  system,  centering 
controls  for  the  .scope  traces  and  a 
system  of  calibrating  the  horizon¬ 
tal  and  vertical  .scope  traces  in 
volts  as  illustrated  in  Fig.  6.  Hori¬ 
zontal  and  vertical  deflections  are 
varied  simultaneously  by  varying 
the  second-anmle  voltage,  thus 
maintaining  a  vertical-to-horizon- 
tal  deflection  ratio  of  7  to  10.  The 
voltage  is  usually  set  so  the  hori¬ 
zontal  sweep  is  7  volts  per  division. 
The  vertical  calibration  is  10  volts, 
per  division. 


Oscillatof 

The  Colpitts  oscillator  shown  m 
Fig.  5  is  tuned  to  10  kc.  The  sig¬ 
nal  is  amplified  and  fed  to  the  lin¬ 
ear  attenuator  and  the  peak  volt¬ 
meter.  The  oscillator  has  proved 
stable  in  both  amplitude  and  fre¬ 
quency.  Binding  posts  on  the  front 
panel  are  provideil  for  an  external 
oscillator  should  measurements  at 
another  frequency  be  required. 

This  apparatus  has  been  u.sed  in 
production  of  transistors  to  check 
the  semiconductor  ingots  before 
cutting,  to  select  the  best  pieces 
after  cutting,  to  check  the  lie.st 
prolie  adjustpient.  to  form  electri¬ 
cally  the  finished  transistor,  and  to 
grade  the  final  product.  It  has  also 
been  used  to  pick  the  best  transistor 
for  a  given  circuit  application,  and 
to  give  the  information  necessary 
for  a  proper  choice  of  other  circuit 
components.  It  has  been  used  to 
check  perio<lically  the  characteris¬ 
tics  of  transistors  when  in  use,  and 
to  carry  out  experiments  on  tran¬ 
sistors  in  statistical  quantities. 

Rkiere.nce 

(1)  A.  Wolf.  A  Not»  on  PHralUl  T  Rk- 
slvlanre  ra[>a<itanra  N>twork»,  1‘ruc.  of 
IKK,  H,  1»4« 
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Selective  Mixing  Amplifiei 
For  Aircraft 

l  nil  ronihinr*  trii  rlianin-l*  of  roininunication  ami  navigation  amlin  information  in  any 
roiiiiiination.  'riiaratrU  l(\  pilot  ami  (‘0|>ilot,  without  inutiial  interference  be* 

t\%e**n  ii-ril  ami  niiii'Cil  rliannel*.  |•ail-‘>afe  arraiiftenient  insures  reliable  operation 


WSKIIMI'  amt  jHistvsar  dfVfl<>i»- 
nn'nts  in  the  field  of  com¬ 
munications  and  navigation  are  in 
daily  ii-e  alonjr  the  airways,  rtie 
o|wnin>r  of  vhf  channels  for  raiiK*', 
tratik-  control  and  II.S  lias  in- 
crca.sf<i  tlie  complexity  of  aircraft 
raiiio  installations.  Connectirikf 
headphones  to  one  or  two  receivers 
is  not  difficult,  but  handlinjr  the 
various  audio  channels  of  a  modern 
installation  of  several  n-ceivers  and 
transmitter.s  is  definitely  an  ent-'i- 
iieerin/  problem. 

The  duties  of  pilot  and  copilot 
are  such  that  it  would  in  fact  be  de¬ 
sirable  for  eath  to  have  entirely 
indejM-ndent  radio  systems.  Such  an 
installation  would  la*  most  uneco¬ 
nomical  of  space  and  weijfht.  It  is 
IKissible,  however,  to  attain  a  hiph 
dejfrci-  of  efficiency  from  a  mini¬ 
mum  amount  of  eipiipmeiit  by  run 
nintr  all  audio  signals  throuKh  a 
multichannel  dual-output  isolation 
amplifier. 

The  amplifier  to  la-  de.scribed  pro¬ 
vides  a  means  of  inteKratintr  almost 
any  composite  installation  into  a 
hiy'hly  efficient  and  practical  sys- 
(em.  |{•s-ause  all  audio  sifrnals  pass 
throuk'h  this  amplifier  it  has  neces- 
sanlv  bet'll  made  f.til-.safe.  That  is. 
in  the  event  of  partial  or  complete 
failure,  it  i*  easily  ilisconnected 
from  the  circuit  by  the  pilot  or  co¬ 
pilot  in  such  a  wav  that  .service  is 
uninterrupte.i.  Isolation  of  the  two 
circuits  is  such  that  there  is  no 
crosstalk  Sufficient  output  power 
is  available  to  drive  small  cabin 
speakers,  thus  eliminating  the 
fatik'ue  of  wearinit  headphones. 
Since  tin'  amplifier  is  optional 
equipment,  it  has  tieen  desijrned  to 


By  PAUL  B.  KING.  Jr. 

Mrvrnft 

//'funfftn.  .S>i/  Jry'Hty 


be  added  to  existing  in.stallations. 

The  K-11  isolation  amplifier  is 
capable  of  handlinjr  ten  audio  input 
circuits.  Two  of  the.se  circuit.s  are 
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FIG.  I  Two  ol  tbo  Ion  basic  Uolatioii 
circullt  Of*  •hown.  Tho  pUol  U  con- 
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FIG.  2  Fall  talo  roloys  (normally  on- 
•iqliod  whon  oauipmonl  U  In  uso)  drop 
out  and  bypoM  amplUlor  In  tho  OTont 
ol  componont  lalluro 
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divided  in  such  a  way  that  the  out¬ 
puts  of  two  rt“ceivers  can  be  termi¬ 
nated  in  two  ranpe-voice  filters. 
Pilot  and  copilot  can  then  inde¬ 
pendently  .select  any  combination  of 
ranpe,  voice  or  both  filter  outputs 
without  mutual  interference.  A 
typical  a.ssifmment  of  audio  circuits 
to  the  various  channels  is  as  fol¬ 
lows  : 


Channel 
S umber 


\umher  Audio  Circuit 

1  ADF  receiver 

Range- Voice- Both 

2  L-F  range  receiver 

Range-Voice-Both 

3  ADF  receiver 

4  Broadcast  receiver 

5  VHF  navigation  receiver 

ti  VHF  communication 

receiver 

7  .Marker  beacon  receiver 

8  H-F  transmitter  sidetone 
VHF  transmitter  sidetone 

10  Intercom 

The  photographs  show  the  com¬ 
plete  unit  and  the  under  side  of  the 
chassis,  base  removed.  Connections 
are  made  by  means  of  multi¬ 
wire  ceramic-insulated  connectors 
plugged  into  receptacles  mounted 
on  the  front  plate. 

Basic  Circuit 

The  basic  isolation  circuit  is 
shown  in  Fig.  1.  For  simplicity  only 
two  of  the  ten  circuits  are  drawn 
in  detail.  Fach  input  channel  pro¬ 
vides  a  oOO-ohm  load  for  the  circuit 
connected  to  it.  .\s  shown,  the  pilot 
is  connected  to  channel  1,  while  the 
copilot  is  connected  to  channels  1 
and  2.  In  the  case  of  the  pilot,  the 
desired  signal  from  channel  1 
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Packaqad  dciiqn  permits  addition  ol 
Mloctiva  isolation  ampIUior  to  (listing 
oirctait  srsisms 


passes  through  the  closed  switch,  a  scrilied  above.  The  relay  coils  are  the  use  of  separate  filters  is  recom- 

300, 000-ohm  isolating  resistor  and  connected  directly  to  the  primary  mended. 

thence  to  the  irrid  of  his  isolation-  power  circuit.  When  this  circuit  is  It  is  desirable  to  cut  otf  or  mute 
amplifier  tube.  Because  the  nine  broken  by  fuse  failure  or  manual  all  inctiminjr  signals  durin>f  trans- 
other  isolatiiiic  resistors  connected  switching,  the  relays  open  and  con-  mission.  Isolated  mutiiiK  circuits 
to  this  Krid  are  grounded,  the  de-  nect  the  common  lead  of  the  input  are  desirable  because  the  speaker 
sired  siifiial  suffers  a  reduction  of  load  resistors  directly  to  the  output  only  requires  {lerfect  quiet.  The  use 
only  20  db.  circuit.  The  loss  introduced  in  each  of  selector  relays  makes  possible 

The  siynal  from  channel  2.  to  receiver  line  by  the  loail  resistors  receiver  mutinR  as  ilesired.  Fiirure 

which  the  copilot  is  also  li.steninn,  and  shuntinjr  effect  of  other  rcneiv-  t  shows  the  mutiiiK  circuit, 

reaches  the  >rrid  of  the  pilot’s  ampli-  ers  is  about  10  db.  This  los.s,  al-  The  8eltH;tor  relay  circuits  are 
tier  by  the  path  indicated.  It  can  be  though  noticeable,  is  not  sutticient  eneiKized  by  comj)letinK  their  coil 
.seen  that  it  undergoes  the  follow-  to  impair  oi>eration  of  the  system  circuits  to  ground  by  means  of 
ini?  lo.s.ses :  ili  to  copilot's  amplifier  and  the  receivers  can  be  shared  by  individual  selector  switches.  Any 
grid  —20  db,  i2>  to  circuit  1  input  pilot  and  copilot  as  before  installa-  circuit  or  kiouj)  of  circuits  may  be 
load  —.■(»;  dll,  and  <3i  to  pilot’s  am-  tion  of  the  amplifier.  muted  by  breakiiiK  the  common 

plifier  Krid  — 20  db.  The  undesired  Fijrure  3  shows  a  met  hod  of  usiiiK  Kround  lead  of  the  corresponding 

signal  level  is  therefore  9f)  db  below  a  range-voice  filter  in  one  channel,  selector  switches.  This  is  easily 

the  input  level  or  76  db  below  the  The  filter  is  the  riseiver  load.  The  done  by  the.  muting  relay  which  is 

level  of  the  desired  signal  at  the  grid  input  load  resistors  are  now  divided  operated  by  the  microphone  key  cir- 

of  the  pilot’s  amplifier.  Actually  and  brought  to  separate  pins  of  the  cuit  when  the  button  is  (ires.sed  to 
common  ground  currents  and  cross  input  rweptacle.  These  pins  are  con-  talk.  .Muting  relays  are  usually  lo- 
coupling  reduce  this  to  about  60  db.  necteil  to  the  arms  of  pilot  and  co-  cated  in  the  control  boxes. 

.All  audio  switching  is  done  by  jiilot  filter  switches.  The  pilot  and 

relays.  The  selector  relays  are  lo-  copilot  can  now  conmvt  their  in-  Installation 

cated  in  the  bottom  jiortion  of  the  put  circuits  to  filter  output  range.  complete  installation  permita 

chassis  along  the  sides.  The  ar-  voice  or  both.  No  crosstalk  will  re-  independent  selection  of  1  to  10 

rangement  can  lie  .seen  in  the  hot-  suit  if  both  usi^r.s  are  coMuectid  to  audio  channels  by  pilot  and  copilot, 

tom-\  iew  photograph.  Ri*laya  per-  the  .same  circuit  but  th**re  will  be*  indeixmdent  choice  of  range-\'oice 

mit  short  unshielded  leads  bi^tween  a  noticeable  reduction  in  outtiut  filter.s  on  two  ciix'uit.s  and  inde¬ 
receivers  and  amplifier.  .All  wiring  (3  dbl.  If  thi.s  cannot  be  tolerated,  pendent  muting  of  receivers,  also 

between  amplifier  an<l  cockpit  is  d-c  choice  of  spt*aker  or  headphone  op- 

«„,i  u:.-u  I . I  I _  : _ 1 _ _ j:..  _ _ 

eration.  The  design  of  the  ampli¬ 
fier  unit  is  such  that  an  input  signal 
of  300  mw  will  prfxluce  3  watts 
output  for  loudsiM-aker  operation. 

.At  thi.s  time  it  is  felt  that  the  10- 
channel  amplifier  is  adeipiate  for 
most  needs.  Another  such  unit  can 
lie  added  as  the  numb«‘r  of  channels 
increases.  Thus  pilot,  copilot,  radio 
operator  and  flight  engineer  can 
listen  to  any  combination  of  the  10 
sistors.  When  energized  this  lead  is  riG.  4  Sp*cial  circuit  muiM  incomiiK)  facilities  without  mutual  inter- 

grounded  and  operation  is  as  de-  ti^naU  durinq  traasmiMion  parioda  ference. 
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All  chonn*!  iwltchlnq  1>  accomplUhod  Irom  tha  cockpit  by  moans  oi  d.c  tolayo 
which  ara  locolod  undarnoath  tha  ompllilar  chauli.  Low-impadanca  audio  llnaa 
batwaan  ampUiiat  and  cockpit  ara  Irao  Irom  croaitalk 
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Precision  Phasemeter 


PHAht.  ii<iKn;RKN<>; 

m«*nU  Mccurutf  to  0.1  <l«*Kn?« 
are  olitained  l»y  thi*  prwioixn  pha.-u* 
mettr  Mhown  in  th»*  photograph. 

I’ha.^e  compariHon  in  arcom- 
pliithed  hy  a  (l«*ti*rtor  hri<lif«*  con- 
KiKtitiif  of  four  .V)47  (lio<lf*.i  ar- 
ranjri'd  a*  a  rinjr  moiiulator.  I’ha!<p 
(iilT**rpncf  in  nad  dirpctiy  /rum  a 
rlp<-adp  voltatr*'  divider  whii’h  i-on- 
tndn  the  amount  of  (juadrature  volt- 
age  added  to  a  referenre  .•ii>rnal. 

The  in.ntrumerit  is  self-calihrat- 
inji  and  provid«-s  sense  information 
to  remove  Itto-dejfree  ambiKoity. 
Kijfure  1  shows  a  t<l<K-k  diay'ram  of 
I  the  idiasemeter. 

!  Some  proiios«-d  applieatiun.s  of 
the  instrument  are  in  te.stinjf  {a)ly- 
(ihase  systems,  troniometers,  wiiie- 
iiaiiii  phase-shiftitnf  networks  for 
sinRle-sidebanil  transmitter.s  and 
feedi)ark  amplifiers.  It  may  also  be 
used  in  filter,  transformer  and  net¬ 
work  desiirn  at\d  in  measurement  of 
residual  />  and  <’  in  resistor  units. 

I  Ba%ic  Method 

I  The  nietlWHl  de\elo|K'd  by  .1.  R. 
I  Ka^ar.zini  and  L.  .\.  /.adeh'  forms 
I  the  liasis  for  desiyoi  of  the  pnv  ision 
I  phase  meter.  It  I  ait  be  ela.ssitied 
I  as  a  phase  eomparison  methisl.  The 
I  phase  meter  is  seen  in  tin*  sinipli- 
lietl  blot  k  diagram  of  Fiy.  2  tt>  eon- 
I  sist  itf  two  .siynal  t'iiannels  termi- 
#  natini.'  in  a  jihase  ileteetor,  which 
neetl  onl\  indicate  approximate 
phase  ipiadrature  between  its  input 
signals,  I'wt)  phase  shifters,  one 
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tnct  ol  two  linutoklal  tolloqtt  diroclly 
in  dtqrttt 

calibrated  ami  the  other  uncali¬ 
brated,  are  inserted  in  .st'ries  with 
one  or  the  other  channel.  Hither 
phase  shifter  can  mtslify  the  pha.se 
ditfertMice  between  sijrnals  at  the 
pha.se-tletector  iiiiiut  as  compared 
with  those  at  the  pha.se  meter 
input. 

The  phase  meter  is  calibrated  by 
applying  a  sinirle  test  sittnal  to 
twith  input  terminals,  and  setting 
the  calibrateil  phase  shifter  to  zero. 
The  iincalibrat<>(i  phase  shifter  is 
adjusted  so  that  the  pha.se  detector 
iniiicates  a  condition  of  balance. 

To  measure  jihase  dilference,  the 
input  terminals  of  the  two  channels 
are  .separated  and  connected  to  the 
two  signals  whose  phase  ditlerence 
is  soUK'ht.  The  phase  detector  will 
then  show  a  condition  of  unbalance. 
The  indication  of  balance  is  re¬ 
stored  by  adjustment  of  the  cali- 
brateil  phase  shifter. 

The  operation  of  the  calibrated 
phase  shifter  is  shown  in  Fiy.  d.A, 
R.  and  (',  In  Fi>r.  ;1H  the  input 
siynal  F  is  shown.  Added  to 
this  siy'iial  in  exact  ((uadrature  is  a 
vector  /i,  tan  The  resultant  A’, 
is  phase-displaced  by  an  anjrle  fi 
from  the  original  vector.  In  Fit?. 
.‘lA  is  shown  the  methisl  of  produc¬ 
ing  vector  F.  tan  0.  The  amplifier 
of  jrain  .1  has  capacitive  re.'ictance 
A'  bridged  from  input  to  output.  It 
can  be  shown  that  for  K  =  A',  the 
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overall  train  is  unity  and  the  phase 
shift  is  clo.sely  e<|ual  to  tH)  decrees. 
The  error  in  ijuadrature  is  approxi¬ 
mately  1  .1  radians.  For  values  of 
fi‘  uneijual  to  A'  due  to  freijuency 
variations,  the  accuracy  of  the 
(juadrature  relationship  is  essent¬ 
ially  maintained  with  the  output 
amplitude  varyinjr  directly  with 
frequency.  The  output  divider  can 
then  lie  calibrated  in  terms  of  tan  6. 

For  the  condition  F*  =  A',  all 
values  of  calibrated  phase  shift  up 
to  4.')  dejrrees  may  be  obtained  by 
jirojierly  addinjr  the  two  voltages. 
An  additional  4")  dejrrees  can  be 
obtained  by  merely  switchinjr  the 
divider  to  the  A’ /O’  vector  before 
summation.  The  vector  diapram  of 
this  relationship  is  shown  in  Fip. 

It  can  be  seen  that  phase  anple 
calibration  is  indepc-ndent  of  fre- 
(|Uency  provided  the  A’  -  A'  conili- 
tion  is  maintained  throuphout  the 
band.  Similar  results  are  obtained 
if  A*  and  .Y  are  interchanped.  The 
circuit  shown  is  the  preferred  ar- 
ranpement  since  it  displays  an  inte- 
pratinp  characteristic  to  har¬ 
monics.  It  does  however  tend  to 
accentuate  low-frequency  noise 
which  is  controlleil  by  R-C  cutoff 
filters  in  the  b.-ind  switchinp. 

The  condition  of  =  A  or  unity 
pain  requires  adjustment  of  A’  for 
each  frequency  of  measurement. 
The  balance  voltmeter  used  for  this 
luirpose  is  shown  in  Fip.  1.4.  The 
in|>ut  and  output  sipnals  of  the  90- 
depree  amplifier  are  fed  to  a  pair 
of  stable  feedback  amplifiers  which 
in  turn  feed  a  luiir  c>f  full-wave 
averapinp  rectifiers.  The  d-c  out¬ 
put  of  these  rectifiers  is  applied  to 
a  microammeter  throuph  a  pair  of 
self-protectinp  cathode  followers. 
The  two  inputs  are  connected  to  the 
same  sipnal  source  to  establish 
amplitude  equality.  The  pain  of  one 
amplifier  is  adjusted  to  obtain  a 
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for  Audio  Frequencies 

(hie-teiilli  <le‘:re«*  arrurai'v  is  olttainril  in  phase-Wifferenre  ineasiin'nients  hHwefii  two 
sinii>ui<ial  voltages.  l*rohleiiis  in  dfsipn  of  a  roinnu*n  ial  in>tnini«‘nt  to  this  aonirary  are 
«liseu>se<l.  Self-ealiliration  pnH'eilnre  is  outlined 


balance  reading  on  the  zero-center 
microammeter.  The  inputs  are 
then  connected  to  the  l>0-defcree 
amplifier  with  the  meter  serving  a.s 
indicator  for  the  balance  condition. 
The  retjuired  sen.sitivity  of  one 
part  in  .‘l.bOO  is  obtained  with 
am|>lifier  pains  of  approximately 
2.")0.  A  schematic  diapram  of  the 
balance  voltmeter  circuit  is  shown 
in  Fip.  5. 

Method  of  Display 

The  mechanical  calibration  of  a 
continuously  variable  potentiom¬ 
eter  is  not  feasible  for  a  ilynamic 
ranpe  of  :’*!(•  deprees  with  0. 1-de- 
pree  accuracy  and  a  sensitivity  of 
discernment  *>f  0.01  depree.  A  com¬ 
bination  of  2S  precision  fixed  re¬ 
sistors  is  used  to  obtain  2-depree 
intervals.  These  intervals  are 
chosen  by  means  of  two  switches, 
the  first  selectinp  any  10-depree 
value  from  0  to  80  deprees,  the 
.second  selectinp  any  of  five  addi¬ 
tional  two-depree  intervals.  The 
transition  around  the  45-depree 
point  is  accomplished  automatically 
as  the  tens  or  units  dial  is  rotated. 
The  interpolation  of  the  remaininp 
2-<lepree  interval  is  provided  by  the 
phase  comparator. 

The  phase  comparator  must  have 
a  sensitivity  sutlicient  to  resolve 
phase  deviations  of  the  order  of 
0.01  depree.  It  must  be  cai>able  of 
measurinp  such  incremental  anples 
accurately  over  a  ranpe  of  two  de¬ 
prees.  The  comparator  is  shown  in 
block  form  in  Fip.  4B.  It  is  an 
application  of  the  classical  watt¬ 
meter  circuit  or  rinp  modulator. 
The  d-c  output  current  measured 
by  the  zero  center  microammeter 
balances  when  a  90-depree  pha.se 
difference  exists  Iw'tween  the  two 
channel  voltapes.  The  d-c  current 
is  a  f  uni  t  ion  of  the  sipnal  ampli¬ 


tudes  and  the  cosine  of  the  phase- 
difference  anple. 

For  plus  or  minus  one-depree  de¬ 
viation  from  the  balance  condition, 
the  d-c  current  is  linear  to  within 
5  X  10*  depree,  so  that  linear  .scale 
calibration  is  adequate  for  this  in¬ 
terval.  A  deviation  of  plus  or 
minus  ten  deprees  departs  from 
linearity  by  approximately  0.0.5  de¬ 
pree.  This  is  applied  in  obtaininp 
coarser  phase  measurements  with 
preater  rapidity  by  shunt inp  the 
meter  to  obtain  a  plus  or  minus  ten- 
depree  scale. 

.Amplitude  inaccuracy  is  virtually 
eliminated  by  settinp  the  levels  on 
the  phase-detector  bridpe  to  pre- 
.scril>ed  values.  Misadjustment  of 
more  than  ten  percent  of  both 
levels  is  requireil  before  impairinp 
the  O.l-depree  accuracy  with  the 
meter  at  full  scale. 


Analysis  of  the  rinp  minlulator 
di.sclosetl  that  at  discrete  o|>eratinp 
level  ratios  various  orders  of  odd 
harmonics  in  one  channel  would  be 
rendered  ineffective  in  producinp 
errors.  Since  the  bridpe  is  insensi¬ 
tive  to  even-order  harmonics,  levels 
were  desipned  for  cancellinp  third- 
harmonic  effect  in  channel  2.  The 
yO-depree  amplifier  is  intepratinp 
in  character  and  is  therefore  u.sed 
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tratos  phaM-coraparison  molhod  ol 
moaturomont 


bal  anceH 

l^0«CATOR  ! 


BALAN:t  I- 

VOL^METCP  ! 


6AS0  SAfiTCH 


P  cathooc 

_J  f0i.L0PtP 
|r,A  s  control 
1  stage 


1  R  I  r“  ^  1 

4  -v'.  I  r  ! 

T  lAMALIflCR' 


-|  !:.A»iTCm 
*  MiNUS-CAL'B-PLUS  1 


1  AOOtR  p-,- /  I  VARIABLE 

‘  -  -*  juNCALiB 

f  - - 1  r  5  PHASE 

;  ACXR  I-  ^  ’  SHIFTER 


CHANNEL  2  '  ;  channel  i 


cathode  I  r - - * 

FOLLCRER  FFtCBACK. 

^IN  control  t  amPl'FiER 

STAGE 


.J 


PHASE 

DETECTOR  " 

BRIDGE  'fSENSElL- 
IMETERI 

_ I  SENSE  amplifiers 

AND  BR-DOE 


FEEDBACK 

amplifier 


L. 


FIG.  1  Block  diaqram  Ahowt  path  of  input  AiqnoU  to  phaM  dotBctor  bridqi 
DiTidor  qivet  phatB  dl'torenco  readinq 


ELECTRONICS  — October,  1950 


103 


for  fM-ilifijr  (  hatinel  1  Th«-  rrmilt 
IR  to  prrMTV*'  rneUT  aciurai-y  in  the 
Iire«erK’e  of  harmonic*. 

Sensing  Circuit 

The  lK>-(le>rref  amplifier  and  di- 
vitleris  are  capahle  only  of  cali- 
brateil  pha*e  *hiff  o\<-r  !«•  dejfree.*. 
An  .aililitional  'J<l-ile>rree  ••hift  i.*  »>h- 
tained  hy  inten  hunKiiik'  the  iK>*i- 
tiofiM  of  the  calibrated  pha.*e  shifter 
and  the  uncalibrated  phase  )<hifter 
ahoMti  in  Fik  1.  The  phase  compar- 
atiir  is  lioMe\er.  amldiruoii.*  about 
Iho-dejrree  |K)int.i.  A  sen.sitiK  cir¬ 
cuit  consiMtiny  of  a  low-level  watt¬ 
meter  ‘.*n  (let; reel*  out  of  phase  i* 
lined  to  indicate  the  ijuadrunt. 
While  a  value  la-tween  zero  anil  IK) 
doizree.H  is  read  on  the  pha.se  meter, 
a  nwritch  (Hi.sition  indicates  (ailarity 
anil  the  sense  meter  indicate.* 
wheihi-r  or  not  Mo  deirrees  niust  la* 
added 

Developmental  Problems 

For  <t.1  dejiree  accuracy,  it  i.s 
necessary  to  limit  individual  known 
«-rror  ellects  to  a  maximum  of  0.(11 
decree.  The  nain  of  the  ‘.to.dejfree 
amplifier  contributes  an  error  etfect 
approximately  eipial  to  I  .t  radi¬ 
ans.  Therefore  hiirh  orders  of  train 
must  be  achieved  in  the  presence  of 
a  (t,7-feedl>ack  ratio  at  l.'i  detrri-es 
at  op*-ratintf  freiiio-iu  v.  The  .sche¬ 
matic  of  the  '.to-detrree  amplifier  is 
shown  in  l-'nr.  t!, 

.‘stray  i  a|iacitance  acro>.>  h’  i  Fiir. 
.‘l.\l  contributes  error  in  the  form 
li  -V.,,.,  radians  while  leakatre  re- 


fl^ar  vl«w  ol  lnttrum«Bt  r«moT»d  from 
kit  cobinti.  Thrtt  onod«  toltoqt  tup 
ph*t  art  protldtd 


104 


sistaiice  across  .V  contributes 
-V  /f, ......  radian.s.  This  complicates 

amplifier  desiitn  in  that  a  low  oper- 
at in>r-impedaiice  level  i.s  required 
to  minimize  these  errors.  .^n 
amplifier  with  a  cathode-follower 
output  wurkinir  at  an  impedance 
level  of  about  1,(WK)  ohm.n  is 
employed.  The  amplifier  train 
is  4,(MK)  over  the  frequency  band, 
with  amplitude-pha.se  character¬ 
istics  out.side  the  u{>eratintr  band 
controlled  to  insure  .stability.  HiKh 
quality  [Milyethyleiie  capacitors 
with  Q'.s  of  the  order  of  5,000  are 
used. 

Kesistor  IC  mu.st  be  capable  of 
stable  adjustment  to  one  part  in 
d.fMM)  to  achieve  a  settability  of  0.01 
deizree  at  4.'i  dejfrees.  Three  series 
controls  are  used  to  adjust  R:  a 
coarse-control  dl-position  attenu¬ 
ator.  a  medium-control  .‘11-posi¬ 
tion  attenuator  and  a  smooth  low- 
resistance  rheostat  for  fine  control. 
The  coai.se  control  is  calibrated  in 
frequency  to  fiermit  easy,  rapid 
adjustment  with  the  balance  volt¬ 
meter. 

.Xdditnr  two  siiznals  with  pha.se 
•accuracy  la-tter  than  0.01  dejrree 
and  amplitude  accuracy  of  one  part 
in  d.uOO  is  accomplished  by  two 
feed-back  amplifiers  with  low-im- 
IH-dance  (less  than  one  ohm)  cath¬ 
ode-follower  outputs  that  feed  a 
pair  of  pns’ision-balaiiced  .5,000- 
ohm  resistors  whose  centertap  is 
fed  to  the  hi>rh-impe(iance  iniiut  of 
the  subse(|uent  amplifier  staires. 
Thus  the  etfiH-ts  of  vacuurti-tube 
variations  and  of  component  aftinir 
are  virtually  eliminated.  F’iirure  7 
shows  the  circuit  of  one  of  the  am¬ 
plifiers. 

X’acuum  diodes  are  used  in  the 
(dia.se-detector  bridy'e  becau.se  of 
the  linearity  and  consistency  of 
diisle  characteristics  even  with 
heavy  loading,  .^ince  contact  po¬ 
tent  i;il  and  diinle  characteristics 
are  critically  dependent  upon 
heat«-r  potential  and  vibration,  sta¬ 
bility  i.s  achieved  through  use  of 
siibniiniature  rujryedized  dioiles 
(type  .5(147)  suspended  in  a  sealed 
(lotted  container.  The  heater  sup¬ 
ply  is  current  rejrulated. 

The  output  transformers  feedinjr 
the  diiHles  are  designed  for  maxi¬ 
mum  primary  inductance  and  mini¬ 
mum  variation  with  level  adjust¬ 
ment.  Is'akajre  reactances  between 


FIG.  3  Calibrat»<l  phas*  nhiit  In  ob¬ 
tained  by  adding  quadrature  voltage  to 
input  ftiqnal 
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FIG.  4  Batanc*  ▼oltmeter  (A)  indicatat 
siqnal  amplitude  equality.  Phate- 
detector  bridge  (B)  reeponds  to  tignalt 
in  quadrature 

half  .secondaries  and  primary  are 
maintained  .small  throughout  the 
raiiire. 

The  output  stage  is  a  pu.-ih-pull 
Class-.A  amplifier  with  30-db  feed¬ 
back.  driven  by  direct-coupled 
cathode  followers  to  eliminate 
phase-shift  variations  at  low  fre¬ 
quences  due  to  small  grid  conduc¬ 
tion.  The  output-level  meters  are 
specially  designed  ri'ctifier  tyjies 
Hat  to  within  *  db  from  .30  to  20,(»00 
cps. 

l>ue  to  the  low  operating  imped¬ 
ance  levels  used  throughout  the  de¬ 
sign,  common  coupling  at  high 
frequencies  presents  little  ditficulty. 
F.limination  of  coupling  at  low  fre¬ 
quencies  through  the  common 
impedance  of  the  power  supply  re- 
((uires  thrv>e  separate  anode  sources. 
Their  self  impedances  are  kept  be¬ 
low  one  ohm  and  their  transfer  im¬ 
pedances  lielow  0.01  ohm  with  a 
combination  of  L-C  filtering  and 
electronic  regulation.  A  schematic 
of  the  channel-l  output  amplifier 
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FIG.  S  Circuit  of  balance  voltmeter  used  to  display  deporfure  in  voltaqe  equality 
ot  one  part  In  3.000 


FIG.  S  Circuit  ot  90  deqree  amplifier  with  hiqb  pass  filter  and  low  impedance 
cothode-follower  output 


and  uncalil)rated  phase  shifter  is 
shown  in  Fi^-  ?*■ 

Test  Methods 

To  determine  performatu-e  char- 
aoteristies  within  the  specified  tol¬ 
erance,  a  test  meth(Ml  capaldc  of  di- 
vul>rin>t  O.Ol-devrree  error  is  neces¬ 
sary.  Such  orders  of  accuracy  are 
unobtainable  in  any  primary 
standard.  The  use  of  accurately 
calibrated  phase  shifts  created  by 
resistive-reactive  networks  and 
carefully  measured  fre<juencies  i.s 
unsuitable.  In  the  most  favorable 
case  of  a  siiiKle  45-degree  R-C  net¬ 
work.  calibration  accuracie.s  suit¬ 
able  at  one  frequency  only  are  of 


the  order  of  1.75  parts  per  10,000. 
i'his  assumes  ba.sic  calibration 
eijuipment  of  such  complexity  as  is 
available  only  at  the  Bureau  of 
Standards.  The  method  employed 
u.ses  the  instrument  itself  to  di¬ 
vulge  its  own  error. 

A  phase  standard  of  zero  degrees 
implies  connection  to  the  same  sig¬ 
nal  source.  In  addition,  two  vari¬ 
able  uncalibrated  pha.se  shifters  of 
the  following  characteristics  are 
neces.sary.  Input  and  output  im¬ 
pedances  must  be  sufficiently  high 
and  low  resjiectively  that  less  than 
0.01-degree  change  is  effected  by 
loading  one  input  on  another  out¬ 
put.  The  output  impedance  must 


be  sufficiently  low  that  less  than 
0.01-degree  change  is  effected  by 
loiiding  the  output  with  the  input 
imi)edance  of  the  phase  meter. 

Design  of  such  pha.se  shifters  is 
readily  realizable.  Cathode-follower 
input  and  output  stages  of  conven¬ 
tional  12AT7-type  miniature  tri- 
t>des  provide  sufficient  isolation.  The 
test  procedure  is  as  follows: 

With  the  input  terminals  tied  to 
a  common  .source,  the  phase  meter 
is  adjusted  to  its  calibrating  posi¬ 
tion  of  zero  degrees.  It  is  then 
connected  to  measure  the  shift  of 
one  phase  shifter  which  is  .adjusted 
to  give  an  exact  reading  of  ISO  de¬ 
grees  on  the  phase  meter.  The  first 
phase  shifter  is  removed,  ami  the 
remaining  phase  shifter  is  simi- 
larly'adjusted.  The  phase  meter  is 
then  connected  to  measure  the 
phase  shift  of  the  two  shifters  in 
tandem.  For  zero  error  in  the 
original  reading  of  180  degrees,  the 
sum  should  now  read  3t>0  or  zero 
ilegrees.  The  deviation  from  zero 
degrees  indicated  by  the  pha.se 
meter  is  double  the  error  at  180 
degrees.  This  permits  exact  cali¬ 
bration  of  the  true  180-degreo 
point. 

This  procedure  is  then  re|>eated 
with  each  jthase  shifter  adjusted  to 
DO  degrees  as  read  on  the  phase 
meter.  The  deviation  from  the 
previ(*usly  calibrated  180-degree 
point  when  connected  in  tandem  is 
double  the  l)0-degree  error,  anil  the 
true  90-degree  position  is  evalu¬ 
ated.  In  this  manner  45  degrees, 
22i  degrees,  etc.  may  be  checked. 

By  means  of  the  two-degree 
steps,  it  can  again  be  shown  that 
eleven  equal  phase  shifts  as  indi- 


riG.  7  Low  impvdoBc*  laodback  amp- 
Uliar  uMd  to  addor  circuit* 
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FIG.  I  Channel  on*  amplUlRt  incliMlPA  uncolibraled  phase  sbUter  and  output  amplilier.  Translormet  leedinq  btidqe  is  desiqned  ior 
maximum  primary  inductance  and  low  leakaqe  reactance 


«  afr'il  on  thi-  ili  ^rri-o  mefor  ailii  to  22 
liti'i  ‘-2  Riirh  r-iinal  shift.i 
ailil  to  n  rloiffr-eR,  and  lo  Mitch 
•<tc|tM  add  to  ‘.to  dftrrccs.  In  thiM 
niatiticr  the  entire  rejfion  from  ’.Ml 
deirreeM  to  <  '.Ml  deitrees  may  h*‘ 
testr-d  'l'h*“  remainitiir  atiirle.M  of 
the  com|d*'te  .'ttiO  dey'rees  cjitl  tw 
1  hi'cked  hy  a  Mimilar  priM-rvMM  utiliz- 
tny'  the  ISii-des'ree  Mvmmetry  of  the 
iti'*f  fitment 

Production  Technique 

For  a  larye  niimher  of  freiiiteii- 
l  ieM  III  the  M|>eitriim  this  comidete 
te.t  methiHl  i-  laliorioiiM  and  time 
louM  iminy  l'!\liaiiMtue  teitM  on 
the  |>totot>|»'  have  home  out  theo¬ 
retical  coiiMiilerat ioiiM  of  iinoloerv- 
ahle  error  at  isn  deyree>i,  and  com¬ 
plete  tvminetiv  aho.it  IMO-ih'yree 
'paii'd  value-  Ivvo-ileyree  step 
test-  to  III  deyrres  in  .idditiotl  to 
the  cardinal  points  have  proved 
Miillicient  to  guarantee  .m  in- 
-trunieiit  accuraev  of  o  I  deyree 
Ihroiiyhoit  the  raiiye,  thus  en- 
aldiny  a  more  rapid  production 
tecliniipie.  This  tivhnuiiie  ti'sts 
the  divider  accuracy  as  a  hasic  l.'»- 
deyrer-  calihrated  phase  shifter  as 
well  as  the  remaininy  circuitry 
which  ri'mains  unaltered  over  the 
entire  ranye 

Evaluation  of  Tests 

The  mavimiim  «’rror  disclosed  in 
tv  IS'  lest  my  the  prototype  is  i'<Mi 


deyrerv  This  represents  the  m.'ixi- 
miim  accumulation  at  various 
aiiyles  and  frei|uencies  of  the  calcu¬ 
lated  ii.itl-dr-yree  errors  in  ditfer- 
eiit  circuits,  .'^tahility  of  zero  cali- 
hration  is  such  that  measurements 
to  full  accuracy  are  possible  after 
ahout  I.'i  minutes  of  vvarm-up. 
\’ariation  of  vacuum  tuhes  and 
com|Hinents  within  the  commercial 
tojeraiu'e-  shows  no  elfect  on  per- 
forniaiici'.  Fvaluation  of  perform¬ 
ance  in  term-  of  harmonic  content 
of  the  siynal  -ource  is  in  priM-ess 
and  will  soon  he  .ivailahle.  I’relim- 
inarv  ohscrvatioiis  indicate  no 
error  contrihiited  hy  even-order 
h.'irmoiiics  aiui  .i  tolerance  of  about 


View  (rom  above  ehowt  qanqed  deqree 
twitches  and  retiitort  of  precision  volt 
age  divider 


one  percent  thiril  within  stated  ac- 
ciirai-y.  Accuracy  and  calibration 
are  not  distiirlted  hy  insertion  of 
filters  in  the  input.  Zero  calibra¬ 
tion  may  lie  set  even  if  the  lilter.s 
are  not  matched. 

Equipment  Layout 

The  top  row  of  instruments  on 
the  front  panel  is  for  indications 
of  tialance,  channel  levels  and  sense. 
Immediately  below  are  the  major 
ileyrees  dials  and  meter.  Helow 
these  dials,  on  the  left  are  the 
three  halaiU'e  controls  i  K  of  Fiy. 
1  ),  with  calilirated  controls  for 
the  uncalihrated  phase  shifter  on 
the  riyht.  The  contact  potential 
lialance  dials  and  balance  voltmeter 
loiitrols  are  liK-ated  in  two  panel  re- 
1  esses.  These  elements  reiiuire  ill- 
frei|uent  adjustment  and  are  re- 
tnoveil  from  the  operatiiiy  ar<'a. 

.\  photoyraph  shows  a  rear  view 
of  the  in-trumeiit  removed  from  its 
cabinet.  The  lower  deck  is  the 
power  supply.  .Mso  shown  is  a  fop 
view  from  the  rear  with  the  dust 
cover  removed  from  the  switch  box. 
The  yanyed  deyree  switches  and 
precision  divider  resistors  can  be 
-  •en.  The  first  production  model 
has  been  delivered  to  the  Com- 
Munication  and  Naviyation  Lab., 
Vriyht-I’atterson  .-^ir  F'orce  Base, 
whose  coo|M'ration  and  stimulation 
aided  the  jiroyram  considerably. 

Kkh:rfn(  K 

J  Kairiizxlti:  an«l  A 
A  Wlti#*  liMt  il  Aiitlm  Na* 

•jtinal  <  *on\**rttn>u  IKK 
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A  Fast  Sweep  Circuit 


for  of  exlrniiely  >liort-«luratioii  plirnoinena.  lln*  osoillosrope 

lia*  a  iiiaxiniiiiii  >|>ee«l  (»f  KM)  iiicho  |ut  himtos»m'(»iuI.  ohtained  from  a  simph* 

tli\ratron  rirciiit.  Thrrt*  iiietho«K  of  ralihratiun  are  employed 


FIG.  I  Slab)*  delayed  sweep  is  pro¬ 
vided  by  modllied  ratter  scan 


By  N.  L.  DAVIS 
and  R.  E.  WHITE 

.Vo  I  'l/  /»’#  •#  ort  h  I.abtfrnfftry 


Is  ATOMIC'  riTi'DiKS,  the  scintilla¬ 
tion  ctnintcr  ha.s  a.<sum*‘ii  jrreat 
importance.  With  thf«c  counter.s  it 
is  now  possihlf  to  detect  the  inci¬ 
dence  of  'in»cle  alpha  or  beta  jtar- 
ticles  or  .•'in>rle-Kamnia  tpianta  upem 
certain  type-  of  crystals.  When 
particles  -trike  the  cry-tal.  minute 
tluoresceiit  iiitht  llashes  are  i>ro- 
duced. 

The  use  of  a  multiplier  phototuhe 
makes  it  possible  to  convert  these 
tiny  (lashes  to  vnltav'e  pulse  wave¬ 
forms,  a  much  more  ctmvenient 
fctmi  for  recording  ami  studyinjf. 
The  voltayc  ctaceforms  itnxluced 
are.  howcccr.  id'  extremely  short 
duration  and  the  problem  of  dis- 
playinyr  tiiem  in  sulficient  detail  to 
allow  accurate  study  and  countinyr 
presents  a  considerable  problem  in 
design  of  hijrh-speed  o.scilloscopes. 
In  the  field  of  diirital  computer.s 
there  is  an  increasing  recpiirement 
for  hiKh-sp«‘ed  operation.  Such  op¬ 
eration  demands  the  u.-e  of  short- 
duration  pulses.  For  the  observa¬ 
tion  of  such  pulse  voltafres,  a  fa.st- 
sweej)  fiscilloscoiH-  is  re<iuired. 

For  use  in  the  type  of  problems 
mentioned  an  oscillo.scoiH*  with  the 


following  characteristics  has  been 
developed:  The  frequency  response 
is  uniform  to  265  mejracycles.  It  is 
possible  to  observe  either  sintfl^ 
traces  or  recurrent  traces  to  a  repe¬ 
tition  rate  of  5,000  c.vcles.  The  unit 
has  a  maximum  sweep  speed  of  100 
inches  per  microsecond  (0.01  /usee 
l)er  inch)  with  several  sweep 
ranpes  reachinp  a  maximum  sweep 
length  of  25  micro.seconds.  A  low- 
impedance  keying  pulse  is  provided 
for  keying  external  circuits  umler 
examination.  A  variable  delay  Iw- 
tween  the  external  keying  pulse 
and  the  o.scillo.scojn-  is  available 
which  may  be  varied  from  0  to 
greater  than  3  ii.sec. 

Requirements 

The  first  three  sjiecifications 
place  severe  ropiirements  on  the 
cathode-ray  tube  and  its  circuitry. 
The  tube  must  l>e  capable  of  pro¬ 
ducing  traces  of  very  high  brilli¬ 
ance,  and  the  transit  time  <if  the 
electron  U-am  through  the  deflec¬ 
tion  plates  must  be  sutticiently  low 
to  permit  the  reipiired  frequency 
response.  The  performance  of  the 
cathode-ray  tula'  on  both  of  these 
factors  is  imiiroved  by  the  use  of 
very  high  accelerating  potentials. 

Two  liiiMont  ert  ty|a‘s  are  de¬ 
signed  for  high-speed  o.scill(i,scoi>e 


applications.  A  few  of  the  perti¬ 
nent  characteristics  of  these  two 
tube  types  are  compared  in  the  ac¬ 
companying  box.  For  the  o.scillo- 
.scojH?  to  lie  descril)ed,  the  5UP-A 
satisfies  the  required  brilliance  and 
frequency  limit.s  and  was  used  be¬ 
cause  of  its  immediate  availability. 

Sweep  Circuitry 

With  an  accelerating  potential  of 
20,000  volts  on  the  5KP-A  tul)e,  a 
deflection  sensitivity  of  approxi¬ 
mately  0.005  inch  i>er  volt  may  be 
expected.  For  five  inches  deflection 
approximately  1,000  volts  of  sweep 
voltage  is  required.  If  the  fastest 
sweep  (100  inches  per  /i.sec)  is  con¬ 
sidered,  a  voltage  slope  of  20,000 
volts  jier  /I.sec  must  lie  developed 
for  a  sweep  wave  form. 

Two  general  metho<ls  of  generat¬ 
ing  suitable  sweep  voltages  were 
iinesf igated :  mo<Iified  raster  scan 
using  vacuum  tubes,  and  sweeps 
generated  by  hydrogen  thyratrons. 

The  modified  raster  scan  pro¬ 
duces  the  pre.sentation  shown  in 
Fig.  1.  To  develop  this  .scan,  a 
two-megacycle  o.scillator  is  keyed 
to  provide  either  sine-wave  sweeps 
or  a  series  of  linear  sawt(H)th 
-weeps.  The  cathode-ray  tube  is 
then  unblanked  during  the  interval 
under  investigation.  Coinciding 


FIG.  2  Balanced  and  unbalanced  sweep  circulta  lor  hydroqen  thyralront 
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no  )  Twooufput  ds'of  Un«  lor  laiti- 
Qimq  ac.kon  obt«rvod  ond  lotor.  tho 

•rop«  ftwoop 
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riG  4  filtor  It  ovoidod  by  takinfi  two 
output#  from  caihodt  oi  ihyratron 


with  the  uiihlaiikin/  a  .'Miall 

fX|ian-<i<iii  V(ilta/r  a|)|)lii'ii 

to  the  \>-ltirul  i|i'll*Tttim  .'>Htctll  so 
that  (*«‘\rial  ioii->«-»  iitivf  swffps  !»'- 
fonu'  iImI inirui'halili'.  ’I'hi.s  coir<'- 
Apoiiiis  to  a  ra-'tiT  tvpf  of  scan  in 
that  i«-vcral  swct-ps  may  1m>  mailc 
availahlr  at  a  ttivcn  time. 

One  a(l\anta>re  of  tin-  type  of 
sv^eep  i.s  that  it  proMile.s  -.table  ile 
laved  sweeps  with  no  stable  delay- 
pulse  1,'eneration  reipiired.  Tin 
time  jitter  of  an\  .'Weep  ilepeiul.s 
only  ujion  tlw  sanation  in  the  am¬ 
plitude  and  freipu'iu  \  of  the  two- 
mr  ba.sir  iiseillator. 

I'he  jitter  in  the  delay  of  the 
iinblankinit  pulse  used  in  this  .sys¬ 
tem  diM-s  not  result  in  tinu'  jitter 
in  the  trace  itself,  but  is  seen  as 
tliictuations  in  the  einl  of  the  inter¬ 
val  ladnif  examined.  This  method 
works  iiuite  satisfactorily  for 
sweeps  lonyer  than  ^isec.  .Vbove 
this  sjH-ed.  the  Veneration  of  steep 
voltnve  slo|M's  demands  hiy'her  cur¬ 
rents  than  can  be  lonvenieiitly  ob¬ 
tained  from  va.'iium  tubes. 

The  rate  of  ri-e  in  volts  per  sec- 
oml  of  voltaye  ai  ro*s  a  capacitor  is 
e<pial  to  the  current  divided  bv  the 
capacitance. 

1  \  'll  /  viJts  \ 

c  \  /  tl  7' Vscss.n.fs/ 

If  the  sweeps  are  developed  over 
the  lowest  possibh'  capacitance  con- 
'istinv  of  the  oiit|uit  capacitance  of 
the  sweep  penerator  tulH*  in  paral¬ 
lel  with  wirinp  and  cathinle-ray 
tulx'  capai  itances,  the  current 

IM 


which  must  t»e  handled  becomes  ob¬ 
jectionably  hiph  to  l>e  handled  by  a 
vacuum  tulie.  For  example,  given  a 
ninimiirn  capacitance  of  30  /epf  and 
a  rate  of  rise  of  2U,000  volU  per 
(isec,  the  current  tiecomes  0.6  am- 
jiere. 

In  addition,  the  amount  of  cross 
coupling  from  one  detlection  plate 
to  the  next  right-angle  plate  in- 
crea.ses  as  the  capacitance  from 
plate  to  ground  is  lowered.  This  is 
due  to  the  capacitance  divider 
forme.l  by  the  capacitance  to 
groumi  and  the  plate-to-plate  ca- 
jiacitance  of  the  cathinle-ray  tula*. 
If  the  lapacitance  from  the  detlec- 
tion  jilate  to  ground  is  delilwrately 
made  as  high  as  luO  ji/if  to  mini¬ 
mize  crovs-coiipling  effects,  the  cur¬ 
rent  is  increased  to  two  amperes. 
This  magnitude  of  ciirnmt  leads  to 
the  .selection  of  a  gas-filled  tula* 
such  as  the  thyratron  as  a  sweep 
generation  source. 

Several  variations  of  the  basic 
circuit  for  the  develoiiment  of 
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sweeps  through  the  ii.se  of  a  hydro¬ 
gen  thyratron  are  possible.  Figure 
2\  shovv.s  one  form  such  a  circuit 
may  take.  The  tube  may  be  a 
2IV21.  20.')n,  3C4.».  4035  or  others 

This  circuit  operates  as  follows: 
with  the  thyratron  in  an  unfired 
condition,  the  pulse-forming  net¬ 
work  is  charged  to  voltage  f.’ 
through  resistance  li..  When  the 
trigger  pulse  i.s  impressed  upon  the 
grid  of  the  thyratron.  the  tube  con¬ 
ducts  and  the  voltage  at  the  jdate 
of  the  gas  tube  falls  very  rapidly 
to  a  voltage  20  to  50  volts  above 
ground  dejH’nding  upon  the  tube 
used. 

The  charged  line  then  di.scharges 
through  the  series  circuit  of  Z.  and 
the  thyratron.  This  produces  a  neg¬ 
ative  square  pulse  across  Z.  of 


amplitude  K  2  and  length  equal  to 
twice  the  delay  of  the  line,  provid¬ 
ing  an  unblanking  pulse.  The  sharp 
drop  at  the  plate  is  integrated  by 
the  HLC  circuit  to  provide  a  .sub¬ 
stantially  linear  sweep  voltage  ap¬ 
proximately  e<jual  to  the  sujiply 
voltage. 

Associated  with  single-ended 
.sweeps  on  electrostatic  cathode-ray 
tuljes  there  is  an  etfect  known  as 
iletlection  defocusing  which  ap¬ 
pears  as  progressive  defocusing 
from  start  to  end  of  the  sweep.  To 
corn'ct  this  situation,  two  methods 
of  proilucing  balanced  sweeps  have 
been  investigated.  One  method  is 
illustrated  by  the  circuit  shown  in 
Fig.  2R.  The  circuit  is  similar  in 
operation  to  that  previously  de- 
scritjed.  When  the  thyratron  is 
triggereil,  the  cathode  of  the  gas 
tube  rises  rapidly  to  a  voltage  F  2. 
In  this  way,  T,  charges  to  F'2 
through  L-.  and  R  to  provide  a  posi¬ 
tive  linear  sweep  approximately 
equal  to  F  2.  Capacitor  C  dis¬ 
charges  from  F  to  F/2  to  provide 
a  negative  sweep  approximately 
equal  to  1'  '2.  A  positive  square 
pulse  of  amplitude  F  2  is  developed 
across  Z  so  that  an  unblanking 
pulse  may  be  obtained  from  the 
circuit. 

•Another  method  of  obtaining 
balanced  sweeps  employs  a  tran.s- 
former.  In  this  circuit.  Fig.  2C, 
the  cathoile  of  the  gas  tube  i.s 
grounded,  eliminating  the  necessity 
of  filament  choke.s  and  the  pulse 
transformer  for  keying  purposes. 
Here  the  unblanking  pulse  is  ob¬ 
tained  across  Z.  and  the  sharp  volt¬ 
age  step  at  the  plate  is  capacitively 
coupled  to  the  phase-inverting 
transformer.  The  voltage  step  is 
integrateil  from  the  secondary  of 
the  transftirmer  to  develop  bal¬ 
anced  sweeps.  The  linearity  of 
these  sweeps  depends  upon  the  fre- 
•piency  response  of  the  transformer. 

With  the  5UP-.\  tula*,  deflection 
defix'using  is  not  very  serious  and 
liecause  of  the  possible  simplifica¬ 
tion  of  circuitry,  the  single-ended 
sweep  circuit  shown  in  Fig.  21)  is 
now  used  in  this  oscilloscope.  The 
sharp  voltage  drop  at  the  plate  of 
the  gas  tulH‘  is  integrated  by  L  R,C, 
to  provide  the  sweep  output. 

The  sharp  voltage  drop  is  al.so 
coupled  by  a  very  small  capaci¬ 
tor,  to  one  of  several  tuned  circuits 
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in  thf  itrid  circuit  of  the  cathode- 
ray  tube  where  a  damped  train  of 
oscillations  suitable  for  intensity 
markers  is  generated.  The  L,.  R, 
and  components  produce  a  nega¬ 
tive  voltage  pulse  from  which  an 
unblanking  pulse  of  sweep  duration 
is  formed. 

Delay 

When  using  an  o.scillosoope  hav¬ 
ing  high  sweep  .st)eeds,  the  diffi¬ 
culty  of  maintaining  the  sweep  in 
coincidence  with  the  signal  is  con¬ 
siderable.  To  obtain  a  g(MHl  presen¬ 
tation.  the  jitter  should  be  kept  less 
than  one  line  width.  This  naturally 
applies  to  recurrent  phenomena 
only  since  jitter  from  one  sweep  to 
the  next  is  not  recorded  if  individ¬ 
ual  sweeps  are  being  photographed. 
Consider  the  case  of  the  fastest 
sweep  described,  namely,  0.01  nsec 
per  inch.  Allowing  for  a  spot  size 
of  0.0.>  inch,  this  demands  a  jitter 
less  than  300  /lusec  for  recurrent 
sweeps. 

To  obtain  coincidence  of  sweep 
and  signal,  means  must  be  provided 
to  delay  the  sweep  over  the  interval 
being  examined.  In  the  past,  some 
variation  of  the  circuit  shown  in 
Fig.  3  has  been  u.sed.  In  this  cir¬ 
cuit  a  pul.se  is  developed  and  fed 
into  a  delay  line.  This  pulse  trav¬ 
eling  along  the  delay  line  is  picked 
off  at  two  points.  A  pul.se  with  one 
delay  is  u.sed  to  initiate  the  action 
to  be  ob.served,  and  a  pulse  at  a 
second  delay  is  u.sed  to  initiate  the 
oscilloscope  sweep.  The.se  delays 
are  .so  cho.sen  that  the  transient  to 
be  ob.served  occurs  in  the  desired 
portion  of  the  oscilloscope  sweep. 

An  investigation  of  the  keying 
characteristic  of  thyratrons  has 
shown  that  with  a  d-c  heater  sup¬ 
ply,  a  keying  pulse  supplied  from  a 
low-impedance  source  can  provide 


FIG.  S — Traca  ol  a  ItO-iac  kayad  oacil- 
lolor  with  a  twaap  oi  0.05-fiaac  par  Inch 


stable  keying  of  a  thyratron  on  a 
comparatively  slow  voltage  slope. 
By  decreasing  the  amplitude  of  this 
tow-imi>edance  pul.se,  the  delay  in 
firing  the  thyratron  is  increased. 

Figure  4  shows  a  suitable  source 
of  low-impedance  keying  pulses.  In 
this  circuit  two  low-impedance 
pulses  are  obtained  simultaneously 
from  the  same  thyratron.  thus  a.s- 
suring  that  no  jitter  exists  l)etween 
them.  One  pul.se  is  u.sed  to  trigger 
the  thyratron  sweep  tube  while  the 
other  is  ustnl  to  trigger  the  thyra¬ 
tron  to  be  observed. 

The  values  of  /,  and  ('  can  be 
switched  to  furnish  a  rough  adjust¬ 
ment  of  the  delay  in  firing.  For 
fine  adjustment  the  amplitude  of 
the  keying  pulse  is  changed  by  va¬ 
rying  R.  By  means  of  suitable  ad¬ 
justment,  the  sweep  tube  and  the 
tul>e  under  observation  can  be 
keyed  simultaneously. 

With  this  general  type  of  circuit 
negligible  jitter  delays  to  10  /i.sec 
have  been  obtained.  To  do  this  the 
values  of  L  and  C  are  such  a.s  to 
produce  an  approximate  half  sine- 
wave  pulse  of  length  equal  to  20 
/isec.  By  suitable  compensation 
within  the  gas-tube  circuit  as  well 
as  changes  in  the  design  of  the 
thyratron  the  stable  delay  interval 
may  be  increased. 

Calibration 

The  high-speed  sweeps  described 
were  calibrated  by  several  methods 
to  find  one  accurate  method  suit¬ 
able  for  both  visual  and  photo¬ 
graphic  use. 

Perhaps  the  most  accurate 
method  tried  consists  of  using  a 
crystal-controlled  transmitter  as  a 
timing-wave  .source.  The  timing 
wave  is  applied  to  the  vertical  de¬ 
flection  plates  .and  single-trace 
photographs  taken.  It  has  the  dis¬ 
advantage  of  not  being  synchro¬ 
nized  with  the  sweeps  and  cannot 
be  used  to  measure  time  directly 
when  viewing  recurrent  phenomena. 

A  120-mc  oscillator  was  keyed 
and  photographed,  Fig.  5.  This 
circuit  is  very  stable  and  easily 
photographed  since  a  considerable 
number  of  sweeps  can  be  observed 
at  one  time. 

A  third  method  consists  of  ring¬ 
ing  an  inductance  to  produce  a 
train  of  damped  oscillations.  This 
method  is  easiest  to  apply  since  a 


FIG.  t  AltcrDOl*  k»rln9  oi  O.OOS-uMC 
pulM  and  SO-mc  llmlnq  wav* 

thyratron  having  highniirrent  ca¬ 
pabilities  can  be  used  for  generat¬ 
ing  the  o.scillation.  With  the  3(.'45 
the  physical  size  of  the  tul)e  ap- 
I>ears  to  limit  the  frequency  of  os¬ 
cillations  to  about  fib  me. 

Figure  C  shows  a  50-mc  timing 
wave  tibtained  from  a  ringing  cir¬ 
cuit  superimpo.sed  on  a  0.005  u.sec 
pulse  by  alternate  keying. 

The  oscilloscope  is  housed  in  a 
four-foot  cabinet  with  component 
t>arts  placed  in  three  levels.  The 
ert  gun  and  deflection  section  are 
enclosed  in  a  mu-metal  shield  to 
prevent  magnetic  fields  from  influ¬ 
encing  the  l)eam.  The  front  of  the 
tulte  is  maintained  at  the  final  in- 
tensifier  voltage  by  means  of  a  cop¬ 
per  band  encircling  the  tuln*.  To 
prevent  corona  and  provide  physi¬ 
cal  support  for  the  tube,  a  Lucite 
collar  is  fastened  to  the  front  panel 
and  supports  the  front  of  the  cath¬ 
ode-ray  tube.  A  sheet  of  i-inch 
Lucite  protects  the  observer  from 
the  high  voltage.  The  high-voltage 
bleeder  for  obtaining  the  proper 
voltages  for  the  intensifier  ele¬ 
ments  consists  of  half-watt  1.8- 
megohm  resistors  wound  in  a  spiral 
groove  cut  into  a  polystyrene  rod 
to  minimize  corona  effects.  The  to¬ 
tal  resistance  is  100  megohms  so 
that  a  200-microampere  meter  may 
l>e  used  with  the  bleeder  to  read  20 
kilovolts  at  full  .scale. 

The  limits  on  bandwidth  and 
sweep  speeds  encountered  in  this 
o.scillo.scope  are  not  a  function  of 
the  circuitry.  The  frequency  limi¬ 
tation  is  imposed  by  the  cathode- 
ray  tube  and  may  be  extended  by  a 
factor  of  four  with  u.se  of  the 
K1030  type  tube.  The  available 
writing  rate  then  becomes  much 
greater  and  the  circuitry  may  be 
extended  to  provide  sweeps  of  much 
higher  writing  rates. 


ELfCnONICS  -  October,  1950 


t09 


Calculating 
UHF  Field  Intensities 


upon  arrrpUMi  propagation  foiu*epl>  fa<‘ilitat(‘  tli«‘or(‘ti('al  prtMliction  of 
l(‘lf\ i>>ioii  fifld  iiit(‘ii!<itit‘s  170  and  8‘X)  ino  until  inoro  <*xp«Ti»*nr<*  is  obtained. 

Data  on  nnlU  and  niaxiina  resulting  from  path  differences  are  included  to  show  their 
location  in  miles  from  the  transmitter 


By  FREDERICK  W.  SMITH 

Radio  a»i^f  AUorafion«  RnyineeriHg 
MatWHal  Hromtcaiiting  Co 
Stw  York,  A'.  Y. 


Tiik  k1':cknt  allucation.s  proposals 
by  Ihf  F('C  for  commercial 
tflcviMioi)  broadca.itiiiK  in  the  band 
from  170  to  800  me  have  centered 
attention  on  propaxation  problems 
at  these  fnstuencies.  In  order  to 
fai’ilitate  the  prediction  of  theoreti¬ 
cal  tfround-wave  field  intensities  in 
this  band,  the  ttroup  of  charts  pre- 
setited  here  has  b«*en  prepared. 

The  methinl.s  for  the  calculation 
of  field  intensities  employwi  were 
orittinally  proposed  by  Norton'  and 
have  been  conveniently  summarized 
by  Terman.* 

Field  Near  Transmitter 

The  etiuation  for  field  intensities 
in  the  immeuiate  vicinity  of  the 
tran.smittinir  antenna  for  the  ultra- 
hitrh  freiiuencies  under  considera¬ 
tion  is  Ki'en  by  Tennan’  as 

,  ,,  E  /‘i  hj 

rieJ.l  IiiteuMt}',  fc  -  .  uii  .  ,  (1; 

<1  Xtl 

where  A\  is  the  reference  field  in¬ 
tensity  prikiuced  at  a  distance  d  of 
one  mile  for  an  elTivtive  radiated 
|H)wer  /’  of  one  kilowatt,  and  h.  a 
and  A  are  the  heiKhts  of  the  trans- 
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mittinK  and  receiving  antennas  and 
the  wavelen)fth,  resjiectively. 

The  reference  field  intensity  se- 
Iwted  by  the  P’CC  as  an  f-m  and  tv 
standard  is  that  developed  in  the 
e<}uatorial  plane  of  a  half-wave  an¬ 
tenna  under  the  conditions  specified 
above,  or  137.8  millivolts  per  meter. 
Such  an  antenna  has  a  power  gain 
of  1.G41  when  compared  to  an  iso- 
tropig  radiator. 

Using  this  value  for  £,'<  and  sub¬ 
stituting  186.200  miles  per  sec  -r 
/  or  (c//)  for  A,  with  h  and  a  in  feet 
and  /  in  megacycles,  Kij.  1  can  be 
reduced  to 


„  ‘.>75.^16  .  , 

£  “  ,  i  t  am  9  microvolt*  per  meter 

a 

where  9  —  6.02  X  10"*  £.1/ d  degree*  (2) 


It  can  lie  .seen  from  Kq.  2  that 
for  a  fi.xed  distance  and  receiving 
antenna  height,  a  single  value  of 
field  intensity  will  result  for  a  given 
frequency-transmitting  antenna 
height  fh  prinluct.  Thus,  where  Kq. 
2  applies,  a  transmitting  antenna 
height  of  1,000  feet  at  450  me  will 
pnnluce  the  same  field  intensity  as 
500  feet  at  000  me,  other  factors 
bt'ing  e<}ual. 


This  relationship  has  been  em¬ 
ployed  to  simplify  the  construction 
of  the  field-intensity  chart,  which  is 
similar  in  many  respects  to  previ¬ 
ous  charts  published  by  the  FCC  for 
field-intensity  calculations  in  the 
vhf  band.  Here,  the  product  fh 
serves  as  the  independent  variable, 
which  permits  the  use  of  a  single 
chart  for  the  entire  frequency  band 
under  consideration. 

Phase  Interference 

Near  the  transmitting  antenna, 
a  series  of  oscillations  will  occur  in 
the  field  intensity  as  a  result  of 
phase  interference  due  to  differing 
path  lengths  traversed  by  the  space 
wave  and  ground-reflected  wave 
components  of  the  signal.  This  effect 
is  indicated  by  the  sine  term  of 
Kq.  2,  which  will  o.scillate  between 
unity  and  zero  in  value  as  0  reaches 
successive  values  of  fiO,  180,  270 
degrees,  and  so  on.  The  nulls,  and 
maxima  thus  produced  will  become 
much  more  frequent  with  decreas¬ 
ing  distance.  However,  the  latter 
will  always  be  tangent  to  a  curve 
along  which  the  field  intensity  var- 
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i«-*  •‘fly  with  (liitaiirf.  Such  a 
curve  can  therefure  serve  as  a  guid- 
iiijr  up[MT  limit  when  the  jfraph  is 
usfil  til  sfcgre  a  i>lot  of  h.'  as  a  func¬ 
tion  ot  >/. 

The  apiiroximate  distances  jiit 
which  the  aliovc  mentioned  nulls 
(K'cur  for  various  fh  products  can  l>e 
estimated  from  the  null  lines  that 
have  Iwen  drawn  for  the  first  five 
nulls  These  null  points  may  he 
more  exactly  iletermined  from  the 
smaller  Rraph,  FIk.  2,  which  repre¬ 
sents  the  distance  to  the  various 
maximum  and  null  points  as  a  func¬ 
tion  of  fk.  The  dotted  lines  adja¬ 
cent  to  the  first  null  line  in  Fifr.  1 
serve  to  indicate  the  points  at  which 
the  field  intensity  curves  will  start 
to  fall  from  and  return  to  the  in¬ 
verse  distance  curve  on  either  side 
of  the  first  null,  givinK  some  idea  of 
the  liehavior  of  the  field-intensity 
curves  in  a  null  region. 

As  the  transmission  distance  in¬ 
creases,  nulls  cease  to  appear,  and 
field  intensities  will  progressively 
diminish,  varying  as  the  inverse 
square  of  the  distance  when  O  has 
decreasevl  to  20  degrees  or  less. 
This  is  seen  in  Kq.  2  where  sin  O 
may  1h’  replaced  by  ft  itself  for  the 
values  of  ♦*  just  mentioned,  causing 
d  to  tie  squared  in  the  denominator. 

Kqiiation  2  may  be  u.sed  with  ac- 
curaiv  until  ft  vspials  ten  degrees, 
or  until  the  radio  line-of-sight  hori- 
*on  has  l«‘en  r«'ached.  Iteyond  these 
limit'  a  ditTerent  expression  must 
be  employed  which  (irovides  field  in¬ 
tensities  in  the  ililfraction  region 
where  the  nveiving  antenna  is  b<‘- 
low  the  line-of-sight.  In  order  to 
obtain  the  continuous  curves  that 
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ajipear  in  Fig.  1,  smooth  transition 
curves  were  drawn  between  the  field 
strengths  calculated  for  line-of- 
sight  conditions  and  the  field 
strength-s  calculated  for  the  diffrac¬ 
tion  region. 

It  should  also  tie  noted  that  values 
shown  in  Fig.  1  for  fh  proclucts  of 
10*  or  more  are  approximate  only. 

Diffraction  Region  Fields 

Field  intensities  in  the  diffrac¬ 
tion  region  where  the  receiving 
antenna  is  below  the  line-of-sight 
are  computed  by  means  of  an  ex- 
jiression  due  to  Norton  and  given 
by  Terman*  as: 

K  -  Ft  F,  (3) 

where  h'.,  is  the  surface  wave  in¬ 
tensity  at  the  point  on  the  earth’s 
surface  below  the  receiving  antenna 
as  calculated  from  Eq.  10,  par.  2 
of  the  same  reference',  and  F,  and 
F,  are  the  appropriate  height  fac¬ 
tors  for  the  transmitting  and  re¬ 
ceiving  antennas  as  given  by  Eq.  20, 
par.  3  of  the  source  above. 

It  is  apparent  from  Fig.  1,  that 
in  the  diffraction  region  the  fre¬ 
quency-height  product  relationship 
no  longer  holds,  and  as  a  result 
.separate  distance  scales  have  lieen 
provided  for  500  and  90fi  me,  with 
the  addition  of  curves  for  600,  700. 
and  800  me  at  the  20.  30  and  40-mile 
jioints  as  an  aid  to  interpolation. 

Prediction  Vs  Measurement 

rnfortunately,  the  theoretical 
calculation  of  field  intensities  at 
these  frequencies  fails  to  fake  into 
account  various  factors  such  as  ter¬ 
rain  irregularities,  shadowing  or 
jihase  differences  in  signals  arriv¬ 


ing  at  a  given  [loint  by  multipath 
propagation.  Also  neglected  are 
effects  important  at  larger  distances 
such  as  fading,  day-to-day  varia¬ 
tions  due  to  changes  in  the  refrac¬ 
tive  index  of  the  atmosphere,  and 
trop<i.spheric  refl»vtion.«. 

Initial  uhf  field  measurement  sur¬ 
veys  in  the  New  York’,  and  Wash¬ 
ington*’  areas  have  indicated  that 
actual  uhf  field  intensities  observed 
are  likely  to  lie  lower  than  those 
predicted  theoretically.  However,  it 
is  evident  that  much  more  investiga¬ 
tion  will  be  re«iuired  IxTore  local 
deviations  from  the  theoretical  can 
he  predicted  with  any  accuracy. 

Using  the  Chart 

The  field  intensities  develoiied  at 
any  distance  up  to  forty  miles  for 
one  kilowatt  of  effective  radiated 
power  may  lie  read  directly  from 
the  ordinate  of  Fig.  1  for  any  fre¬ 
quency-transmitting  antenna  height 
product  along  the  abscissa.  For  ex¬ 
ample,  an  fk  pnxluct  of  100,000  will 
produce  approximately  54  millivolts 
per  meter  at  a  distance  of  four 
miles  for  an  erji  of  one  kw  for  all 
fre<piencies  in  the  hand,  and  at 
thirty  miles,  253,  212,  17(t,  141  and 
124  microvolts  fier  meter  for  500, 
tiOO,  700,  800  and  900  me  respec¬ 
tively. 

h'or  other  values  of  the  ordi¬ 
nate  scales  must  lie  shifted  in  pro¬ 
portion  to  /’*  as  is  done  when  using 
the  charts  published  by  the  FCC 
for  the  vhf  bands. 

Where  Eq.  2  is  valid.  Fig.  1  may 
be  compared  directly  with  the  FCC 
curves.  Citing  the  same  example,  at 
a  distance  of  four  miles,  .54  milli¬ 
volts  p«“r  meter  will  also  be  obtained 
from  the  FCC  curves  for  82  me  at 
1,220  feet,  98  me  at  1,020  feet  and 
195  me  at  513  feet. 
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it  the  industry's  recognized  source  heodquorters  for  sockets, 
shields,  plugs,  jocks,  terminals,  connectors.  Standard  Bectronic 
components.  It's  Engineering  Department  under  stress  of  the 
urgency  of  need  and  limitations  in  time  has  produced  many 
“firsts",  original  designs  that  later  became  standard  in  use.  And 
its  reputatian  of  meeting  effectively  many  electronic  component 
problems  of  the  past  quarter  century  is  evidence  that  Cinch's 
Engineering  Department  is  able  and  ready,  today,  ta  serve  you. 

Cinch  invites  you  to  submit  your  specific  need  for  immediate  con¬ 
sideration  and  recommendation. 
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iobbort  —  tyfyyhtf. 
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Cathode  Follower  Response 

(iliart  jiivPh  c'alho«le-follower  pulse  drive  at  video  frequeiiries  in  terms 

of  loK*fre<]iienrv  ^illu^oidal  input.  V  ideo-fre<|ueney  overloading  and  distortion  in 
conventionally  loaded  circuits  originate  in  output  time  constant 


By  RALPH  H.  BAER 

Cht0f  Knffin^er 
Wappler,  tne 
Vru  Yi^rk.  S  J 

CATHOl)».  »XJLI.()WKK.S  fre¬ 
quently  overload  and  dis¬ 
tort  on  video  siKnals  when  de- 
sijmed  on  the  basis  of  low-fre¬ 
quency  formulas.  This  In-havior 
results  from  the  effect  of  the 
time  constant  assisiated  with 


the  output  impedance  of  the  cath- 
(xle  follower  and  the  load  capac¬ 
itance.  The  usual  formula  for 
the  peak  si>rnal  permis.sible  is 


'  (m  4  1) 

- -  (,) 

'  f  2 


which  is  readily  calculated.  In¬ 
spection  of  Eq.  1  shows  that 
medium  values  of  n  (15-30)  are 

I  ?c  40  60  eo  00 


f  Wise  Time 
T  *  TtMt  constant 


^LSC  PYAM 
AMPLitUOC 


■"f  lOw-fNco  peak  ! 
AMPUiTUDC  . 
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desirable  for  maximum  permis¬ 
sible  input  signal. 

When  a  video  signal  with 
ri.se  time  t  microseconds  is  ap¬ 
plied  to  a  cathode  follower  this 
permi.ssible  grid  swing  is  reduced 
by  a  factor  of 


U,  ^  T  / 
where  T  is  the  time  constant. 
Whenever  T  approaches  the  pulse 
rise  time  in  order  of  magnitude, 
the  reduction  in  permissible  grid 
signal  can  no  longer  be  neglected 
and  the  correction  factor  of  Eq. 
2  bec-omes  e.ssential. 

The  graph  is  a  solution  of 
Eq.  2;  the  following  procedure 
applies  when  a  pulse  waveform 
of  ri.se  time  t  is  to  be  handled 
without  distortion  where 


(a)  Determine  the  value  of 
HJK,  and  t'T.  (b)  On  the 
graph,  connect  Rk/R,  with  /i. 
(c)  At  the  intersection  of  line 
\  with  the  line  drawn  in  step 

(b) ,  read  vertically  up  or  down 
to  the  proper  t  T  curve.  The 
solution  is  then  obtained  from 
the  percent  scale  by  reading 
horizontally  to  the  left. 

As  an  example,  consider  a  tub*' 
with  /X  =  40,  R,  =  20,000  and  a 
load  impedance  of  /?,  =  1,000 
and  Cl  =  250  /i/if  in  parallel. 
From  Eq.  le,^  =  5.6  volts  for 
K,  =  150  volts.  Suppose  a  video 
signal  with  rise  time  t  =  0.42 
jisec  is  handleii  by  the  cathode 
follower.  Then  T  =  0.0834  /isec 
and  t  T  =  5.  From  the  graph 
the  permi.ssible  peak  signal  is 
seen  to  be  72.3  percent  of  e,^ 
at  low  frequencies,  or  4  volts. 
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Vibrators  and  Vibrapack*  Power  Supplies 

SERVING  INDUSTRY  WITH 

Capacitors  Contacts 

Controls  Resistors 

Rectifiers  Vibrators 

Special  Power 

Switches  Supplies 

Resistance  Welding  Materials 
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Mallory  Vibrators 

Roll  Up  Rig  . . 

Protect  Custom  er  Good  W i ll ! 


MALLORY 

VIBRATORS 


Keducing  romponent  parts  costs — and  at  tlio  same  time, 
im[iroving  performance — is  a  welcome  condonation!  The 
econtmiy  and  de|K'ndal)ility  of  Mallory  Vibrators  have  maile 
important  contrihutions  of  this  kind  for  Mallory  customers. 

Mere’s  just  one  example!  A  radio  manufacturer  was  receiv¬ 
ing  serious  field  complaints  on  vibrator  performance.  The 
substitution  of  two  Mallory  \  ihrators — one  a  standard  tyjie, 
and  the  other  esjiecially  designed  for  his  problem — not  only 
eliminated  the  difficulty  hut  savetl  the  customer  $d().(KK)  in 
vibrator  costs  alone!  And  the  changes  were  accomplished 
with  virtually  no  modification  in  circuit  designs. 

That's  service  beyond  the  sale! 

And  whether  your  problem  is  electronic  or  metallurgical 
what  Mallorv  has  done  for  otlu'rs  can  be  ilone  for  vou. 


Mallory  \  ihrators  are  based  on 
exclusive  design  and  manufac¬ 
turing  methods  that  assure  long, 
trouble-free  service.  Send  the 
details  of  your  application,  (iet 
■Mallory’s  recommendation  on 
the  Vibrator  or  Vibrapack* 
power  supplv  best  suited  to 


TUBES  AT  WORK 

Including  INDUSTRIAL  CONTROL 
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Automatic  Audio  Level  Alarm  .  116 

Low-Frequency  Generator  .  .  116 

Blockinq  Oscillator  Time  Bose .  .  118 

Coaxial  Feed  System  lor  Antennas. ...  .  154 

British  Developments  in  Instrumentation  .  182 


.\iiloniulir  \ii<lio  Aluriii 


Hy  N.  Hai.man.s 

Hiitltft  Htotutn  H  J/ 
\  J 


f)NK  of  the  many  thinjr-'^  to  which  a 
hi'oadcMMt  Htation  engineer  must 
pay  curefiit  attention  i.s  program 
level  and  quality.  Kecuu.se  rather 
larire  \ariationa  in  level  are  not 
easily  detected  hy  ear,  particularly 
if  the  entfineer  is  <K'cupied  with 
other  allied  work,  an  automatic 
alarm  ayatem  becomes  a  practical 
necessity.  Such  a  device  is  partic¬ 
ularly  valuable  when  more  than  one 
transmitter  carrying  the  .same 
proirram  material  must  be  moni¬ 
tored. 

The  audio  alarm  u.sed  at  this  sta¬ 
tion  is  fed  throuKh  a  bridRiiiK' 
transformer  from  the  audio  source 
to  a  6K6  am|)lifier  staire.  Thi.s  tube 
feeds  into  a  cascaded  diode  recti¬ 
fier,  a  tyjie  6Hfi,  that  sejiarates  the 


di<sle  load  cinuit  from  the  control 
circuit.  Is>ad  resistor  K.  in  the 
cathisle  of  the  GHC  is  used  to  adjust 
the  level  of  audio  to  lie  rectified. 

The  [date  of  the  .same  tulie  feeds 
the  cathisle  of  the  second  6116  sw- 
tion  and  acts  as  a  d-<'  separation  cir¬ 
cuit.  The  plate  of  the  .s«‘cond  sec¬ 
tion  charifes  a  larjfe  capacitor  that 
bleeds  olT  throuKh  resistors  H.,  H 
and  l{,  with  /fu  the  controllinjf  ele¬ 
ment.  The  yrid  of  the  2050  is  con- 
nect»>d  to  the  junction  of  R.,  R-  and 
R,f  The  plate  circuit  of  the  2050 
contains  the  a-c  alarm  relay.  A 
tyt>e  6K5  tuning-eye  tube  facilitates 
adjustments  for  profier  level  and 
time  delays  Ru  and  /f,„  respectively 

In  ojH'ration,  the  2050  jras  tulH‘  is 
made  conducting  by  the  rectified 
signal  on  its  trrid  .stored  by  the  20- 
microfarad  cai>acitor.  This  signal 
results  from  the  charging  effect  of 
the  audio  input.  The  proper  refer¬ 
ence  level  is  .set  by  potentiometer 


that  effectively  biases  the  gas 
tube.  Failure  of  the  audio  signal, 
after  an  appropriate  time  delay  set 
by  Ruf  results  in  the  relay  being 
de-energized  and  closing  the  alarm 
circuit  through  its  back  contacts. 
.\  disabling  switch  in  the  alarm  cir¬ 
cuit  is  u.seful  during  symphonic  or 
similar  programs  in  which  wide 
dynamic  range  is  encountered. 

The  unit  can  lie  fed  from  either 
audio  program  lines  or  the  output 
of  an  r-f  monitor.  In  the  latter 
ca.se,  failure  of  either  the  program 
or  the  carrier  will  be  detected. 


I,4»w  Fr<M|U«‘iiry  (ifiHTalor 

By  W.  i;.  Shkpari) 

l*hyi*iral  Hr^rttrvh  I'mt 
liortHij  Airplane  (’o. 

Srattte, 

Thk  gk.nkration  of  sine  waves  by 
ordinary  electronic  means  becomes 
increasingly  difficult  as  the  fre¬ 
quency  is  lowered  below  10  cycles. 
The  phase-shift  circuit  is  gener¬ 
ally  used  but  elaborate  care  in  de¬ 
sign  and  construction  is  necessary 
to  achieve  satisfactory  perform¬ 
ance.  Since  a  multivibrator  is  a 
more  dependable  low-frequency 
oscillator,  operating  down  to  al¬ 
most  any  slowness,  it  wa.s  decided 
to  use  the  output  wave  of  a  multi¬ 
vibrator  and  shape  it  into  essen¬ 
tially  a  sine  wave. 

First  a  large  .square-wave  voltage 
was  generated  by  triggering  an  Ec- 
cle.s-Jordan  flip-flop  circuit  from 
the  multivibrator,  this  being  easily 
done  becau.se  the  triggering  signal 
can  be  applied  to  both  grids.  By 
incomplete  integration,  essentially 
a  triangular  wave  is  obtained. 
Since  this  wave  contains  no  even 
harmonics  and  only  1  9  third  and 
even  less  higher  harmonics, 

Y  =  8->2  F-tcos  X  t  1  9  cos  3x 
-t-  1  25  cos  5x  . . .), 
a  simple  filter  system  will  reduce 
the  harmonics  to  negligible  value. 

Such  a  sine-wave  generator  is 
most  easily  constructed  for  a  single 
frequency  and  is  not  very  well 
.suited  for  continuously  variable 
frequencies  over  a  wide  range  be¬ 
cause  of  the  increasing  attenuation 
of  the  filter  as  the  frequency  is 
raised.  However,  it  is  quite  feasible 
to  construct  a  unit  covering  a  num- 


rtO.  1  Dtaqrim  oi  th*  audio  laUuro  alarm.  Potonllomolor  K-.,  Aota  tho  IotoI  at 
which  tho  «a«  tub*  IUm.  R„  coatroU  Unto  daloy  botwoon  lost  ol  audio  and  souDd 
lae  ol  alarm,  inid  H,  mu  1««o1  ol  audio  lato  tho  dovico 
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Two  filtfr  circuits,  C./f.  and  CJi., 
are  so  proportioned  that  the  third 
harmonic  is  attenuated  in  each 
about  three  times  as  much  as  the 
fundamental,  leaving  about  one  or 
two  i>ercent  third  and  practically  no 
higher  harmonics.  For  simplicity 
only  three  switch  positions  are 
shown  in  the  diagram,  but  values 
are  given  in  the  table  for  10  fre- 
ituencies.  These  are  the  values  ac¬ 
tually  u.sed  and  differ  somewhat 
from  calculated  values.  The  value 
of  C'l  was  chosen  experimentally  to 
give  approximately  the  same  volt¬ 
age  output  for  each  freiiuency.  The 
cathode  circuit  of  1’,  contains  a  con¬ 
trol  allowing  for  further  minor  ad¬ 
justments  in  output  voltage.  The 
output  voltage,  after  being  amp'i- 
fied  by  the  eAQ.^  tube,  is  about  1 1 
volts  at  the  input  to  the  attenuator. 

Since  the  generator,  as  con¬ 
structed,  is  used  for  calibration 
work,  some  method  was  neces.sary 
to  make  sure  that  the  output  volt- 
.ige  is  approximately  the  same  for 
each  frequency.  Since  the  fre¬ 
quency  is  too  low  for  the  u.se  of  a 
meter,  a  small  cathode-ray  tube  is 
used  as  an  amplitude  indicator.  The 
vertical  and  horizontal  plates  are 
tied  together  to  increase  the  .sensi¬ 
tivity  of  the  tube.  Since  this  causes 
the  s|M)t  to  move  back  and  forth 
diagonally,  the  tube  must  be  ro¬ 
tated  45  degrees  to  give  a  horizon¬ 
tal  spot  movement. 


Ti/f;  rHo\T  nn  EH 


PKK<  isio.N  oiiini-range  equipment,  of  which  the  tower  shown 
on  the  front  cover  is  a  |iart,  has  made  possible  significant  in¬ 
crease.*  ill  air  terminal  capacity.  The  new  equipment,  introduced 
by  .'sjwrry  tlyroscoiw  Co.,  operates  in  the  5,000-mc  region.  The 
photogra|ih  shows  the  microwave  lens  which  performs  a  function 
similar  to  the  Fresnel  lighthouse  lens.  The  sharj)  vertical  pattern 
it  forms  increa.M's  accuracies  to  within  one-half  degree,  by  virtually 
eliminating  ground  reflections  at  all  angles  greater  than  approxi¬ 
mately  1  di-gree  alaive  the  horizontal.  This  represents  an  altitude 
of  about  l.fMHt  feet  at  the  eilge  of  the  control  zone.  Thus  the 
signal  is  free  from  ground  retbvtions  in  the  oja-rating  region. 


iM-r  of  fixeil  fris|ueiu  ies  selet’ted  by 
means  of  a  suitable  switching  ar¬ 
rangement 

Figure  1  shows  the  diagram  of 
such  a  circuit  as  constructed  for 
calibration  piiriMi.ses.  TyjH-  6J6 
tulavs  are  employed  in  the  multivi¬ 


brator  and  tlip-tlop  circuits,  the 
multivibrator  receiving  it.s  plate 
supply  from  a  regulated  source  for 
greater  freipiency  stability.  Capaci¬ 
tor  C,  and  H,  form  the  triangular 
wave  and  I’,  is  a  cathiale  follower 
inserted  to  lower  the  impedance. 


Klo«‘king-OHrillut<»r 
Tim«*  Ruh<‘ 


By  Lawrence  Fleming 

Stl  .V  Wrut  Ift 
F(iHn  Church,  Va 


Bixk'king  oscili.ators,  commonly 
used  for  fixed-frequency  time-base 
generators,  can  lie  used  to  provide 
very  satisfactory  oscilloscope  time 
bases. 

A  blocking  o.scillator  with  posi¬ 
tive  grid  bias  is  shown  schemati¬ 
cally  in  Fig.  1.  It  has  an  upper 
frequency  limit  higher  than  obtain¬ 
able  with  gas  triodes;  its  cost  is 
low,  the  tube  being  an  ordinary 
dual  triode  and  the  oscillator  coil 
small  and  simple;  a  single  variable 
resistor  provides  fine-frequency  ad¬ 
justment:  the  output  waveform  is 

(Cofttmutd  on  p  ISO 
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riG.  I  Schomatkc  of  ttno  nraoo  qpnpraior  producing  fr*qu*ndM  from  0^  to 
100  cycloo 
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PJflGUE 


PIONEERS 


SPRQGUE  ELECTRIC  COmPQnV 

North  Adomt,  Moitochwiotl* 


IN  ELECTRIC  AND  ELECTRONIC 


subminiature  PROKAR*  capacitors  ore  ^S|^.  Mode  by  on  exclusive  Sprogue  process... 

designed  especially  for  high-quality,  minimum-  molded  in  o  mineral-filled,  high  temperature 

size  electronic  equ  pment  which  must  operate  plastic  .  .  .  these  tiny  but  lough  capacitors 

dependably  under  the  most  severe  conditions.  ore  ideol  for  -55'C  to  -f-125'^C  operation. 


EXLED... 


tor  ^  probing  the  unknown! 


Today,  free  men  of  science  labor  under  no 
such  restriction.  Analysis  and  proof  are  the  tools 
employed  In  this  enlightened  era  to  obtain  for 
them  a  heating  ...  an  opportunity  to  substanti¬ 
ate  their  theories. 

In  the  modern  laboratories  of  the  Sprague 
Electric  Company,  a  research  staff  of  physicists, 
engineers,  and  chemists,  second  to  none  In  the 
electronic  parts  Industry,  is  constantly  striving  to 
attain  the  ultimate  In  electronic  components. 
Like  others  of  their  profession,  they  are  helping 
to  forge  a  level  of  scientific  development  about 
which  Galileo,  the  great  researcher,  *bom  before 
his  time*,  could  only  dream. 


*For  practicing  black  magic,  consort- 
ing  with  the  devil,  and  spreading;  dan¬ 
gerous  thoughts  against  the  laws  of  man 
and  nature,  you  are  exiled  forever  l‘ 


This  was  the  import  of  the  fateful  words  heard 
by  Galileo  Galilei,  facing  a  court  of  Inquisition  In 
the  16th  century.  Scorned  and  ridiculed,  the 
great  mathematical  and  astronomical  genius  went 
to  his  exile  an  old  and  broken  man,  a  brilliant, 
searching  mind  no  longer  permitted  to  probe  the 
mysteries  of  the  universe. 


of  the  upper  atmosphere  air  mass 
is  determined  by  averaginK  many 
measurements.  In  addition  to  this 
averatfe  motion,  evidence  of  irregu¬ 
larity  in  the  nature  of  the  wind  has 
been  reported. 

The  meteoric  ion  trails  are  usu¬ 
ally  ob-served  to  drift  at  speeds  of 
200  mph,  although  the  air  mass  as 
a  whole  moves  several  times  more 
slowly.  It  is  not  yet  clear  whether 
these  irregularities  are  the  result 
of  local  turbulences  or  of  separate 
layer-like  winds  blowing  in  differ¬ 
ent  directions  at  different  altitudes. 

The  measurements  show  that 
during  July  and  August  la.st  year, 
the  winds  in  the  outer  atmosphere 
were  predominately  from  the  south- 
south  west,  with  some  winds  from 
the  north,  and  a  few  weaker  winds 
blowing  west  to  east. 

The  bright  flashes  seen  in  the 
night  .sky  by  the  naked  eye  are 
caused  by  particles  of  matter  al)Out 
the  size  of  a  small  pea.  Smaller, 
more  numerous  particles  produce 
weaker  flashes  not  visible  to  the 
human  eye  and  are  easily  detected 
by  electronic  methisls. 
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lonoBph*ra  Wlnda  Chorlad  from  Mstoor  CchoM 

M«talUx*d  Paper  Capacitors . 

British  Clndsradioqraph  Apparatus . 

Singls-Tube  Audio  Phossmstsr .  . 

NHL  Microwave  Interferometer . 

Ultrasonics  Used  In  Seed  Treatment . 

Direct-Reading  R-F  Wattmeter . 


lonosplierr  Winds  (IhurttMi  from  M<*l(‘ur  Erlio**^ 


loNfwPitKRir  WINDS,  .V>  to  80  mile.s 
above  the  earth,  have  been  mea.s- 
ured  by  analyzing  the  drift  of 
meteor  ion  trails. 

Winil  velocity,  which  may  range 
from  .to  to  12r>  mph,  is  determined 
by  use  of  the  Doppler  effect.  Dop¬ 
pler  recordings  have  been  made  us¬ 
ing  a  22.1 -me  c-w  transmitter,  the 
twat  difference  l)etween  the  trans¬ 
mitted  and  reflected  signals  being 
used  to  determine  wind  velocity.  In 
adilition,  a  17,3-mc  pulse  transmit¬ 
ter  has  lK‘en  used  for  ranging  on 
the  ion  frails. 

VVinil  dir«H-tion  is  determined 
through  the  u.se  of  a  special  meteor 
ilirection  finder.  Four  vertical  an¬ 


tennas  are  spaced  about  a  vertical 
reflector  as  shown  in  the  photo¬ 
graph.  Each  radiates  through  a 
single  quadrant.  The  antenna  pat¬ 
tern  is  swept  electronically.  Pre¬ 
sentation  involves  sixteen  vertical 
A-scan  traces  on  a  horizontal  trace. 

This  research,  carried  on  at 
Stanford  University  and  financed 
by  the  Office  of  Naval  Research,  is 
exiiected  to  have  useful  applications 
both  in  the  design  of  long-range 
guided  missiles  and  in  weather 
forei'Hsting. 


C imtinuoHH  Keado/g* 

Radio  equipment  can  detect  these 
tiny  meteors  both  day  and  night, 
so  the  ion  trail  methf>d  of  wind 
measurement  is  potentially  capable 
of  giving  continuous  wind  readings. 

Thus  far  measurements  have 
tieen  made  only  during  the  early 


/rrrffulnnlift  .Voted 

Although  each  ion  trail  lasts  only 
a  second  or  two,  the  average  motion 


M*i»or  dlrvcllon  lladvr  utM  lour  vortical  antonna*  opacod  around 
a  olnqlo  vortical  rolloctor 


Dopplor  boats  botwoon  traasmltlod  and  rolloctod  c-w  slqnals  oro 
rocordod  on  lapo  to  lumlth  wtiMt-voloctty  data 
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BOONTON  RADIO 

lOOUTOII  H  J  -  U  S  A  V  i 


EXAMINE  THESE 


WHICH  SIMPLIFY 
ACCURATE  MEASUREMENTS 


OSCILLATOR  FREQUENCY  DIAL. 


TKU  4V^*^  ep«ii  4iol  hflt 

•IgM  fr«gif«ficy  rongo^ 

•och  c«llbr«t«4  dSr^crfy  Ifi  kll^cycltg 
•r  fntgacycUt,  with  tcoUt  c«nv«i^ 
UfiMy  dtvid*4  for  moKimum  roo^ 
obillty.  A  vomlor  4ial  4Hvo  onoblog 
Ano  tofflngt  fo  bo  mo4o  with  ootg^ 
All  frogoofficy  rongot  oro  occoroto  tg 
wHbin  A  1%  •■cogi  tho  50>7S  mtgig 
cycio  rongo  wbkb  U  o«urot«  Ig 
^9%.  Tho  cloorly  morlioA  rongg 
cKongo  twitch  locoto4  dhoctly  btK 
nooth  tho  frogwoncy  4iol  focilitotgg 
rogM  oi»4  gotlfivo  tolocfioii  of  tlig 
4otiro4  frogoOAcy  bonrf. 


Q-TUNING  CAPACITANCE  DIALS; 


Radio  frequency  circuit  design  often  requires  the  accu¬ 
rate  measurement  of  O,  inductance  and  capacitance 
values.  For  this  application  the  Type  160- A  Q-Meter  has 
become  the  uncompromising  choice  of  radio  and  elec¬ 
tronics  engineers  in  this  country  and  abroad. 

Each  component  part  and  assembly  used  in  the  manu¬ 
facture  of  this  instrument  is  designed  with  the  utmost  core 
ond  exactness.  Circuit  tolerances  are  held  to  values 
attainable  only  in  custom  built  instruments. 

With  the  160- A  Q-Meter,  os  with  other  Boonton  Radio 
Corporation  instruments,  the  keynote  in  design  is  to 
embody  occurate  direct  reading  features  which  save 
time  and  simplify  operation. 

sncincATioNs 

OBcllhitgf  Fr«gwGncy  Rong«:  50  kc.  to  75  me.  In  9  rongot. 

Otelllotor  Froguoncy  Accorocy;  ^  1  %,  50  kc.— *50  me. 

*  3  %,  50  me.— 75  me. 

O  Mooturomonf  Kongo;  Diroctly  colibroto4  in  Q«  20-250. 
ligly— — By*'  Motor  colibrotod  ot  intonroU  from  al  to  i2,  ond  oUo 
ot  x2.9.  oatonding  Q  rongo  to  625 

Q  Mooftoromont  Aeeoroey:  Aggroaimotoly  5%  for  diroet  rooding 
mootvromont,  for  frogooneiot  vg  to  30  me.  Aeeoroey  loot  ot  Kighor 


diol  torvot  twofold  gwrgotg 
of  (1)  convoniontfy  ond  oeet^ 
rotoly  Indieoting  tuning  eogoeW 
fonco  dboctfy  In  MMF,  ond  (2) 
groviding  on  offoctivo  induetoneg 
ocolo  whieh  oUo  boeomot  diroof 
rooding  ot  eorfoin  doAnod  frg» 
gwoneioft  thown  on  frogwoncy 
roforoneo  gloto.  Ineromonfol  ce^ 
goeifoneo  diol  ot  right  eolibrotod 
from  ^3  MMF  through  soro  fg 
—  3MMF«occurofoto  <^0.1  MMF. 


Q -VOLTMETER  AND  MULTIPLIER  METER, 


For  tho  indkotion  of  Q  voluot  tho  IbO-A 
O-Motor  omgloye  o  Woeton  Modol  643  Motor 
eolibrotod  droctfy  in  tormt  of  O  ovor  tho  rongo  ' 
from  3(b250.  Tho  domging  of  tho  motor 
movomont  It  idool  for  tho  rogid  dotormin^ 
Non  of  oaoct  rotononeo  without  tluggithnott 
or  ovorthoot.  Tho  lonco  tygo  gointor  onoblot 
Q  roodingt  to  bo  obtoinod  to  tho  noorott 
unit.  Locotod  dirocNy  bonooth  tho  O  volt- 
motor  it  tho  "MuHigly-O-By**  motor  whkh 
grovidot  Q  muMglior  foctort  of  XI  to  XI. S 
in  0.1  ttogt,  X2,  ond  X2.5  thoroby  oatonding 
tho  utoful  rongo  of  O  IndkoNon  to  625.  Thit 
motor  it  corofuNy  motchod  to  o  gorNeulor 
thormocouglo  olomont  for  momloiunB 
oocurocy. 


Cogoeitoneo  Colibrotion  Kongo;  Moin  eogoeitor  toeNon  30-450  mmf, 
oceuroey  1  %  or  1  mmf  whiehovor  It  grootor.  Vornlor  eogoeitor 
toction  <^3  mmf,  toro.  — 3  mmf.  colibrotod  In  0.1  mmf  ttogt.  Ac- 
curocy  *^0.1  mmf. 

Cofolog  contoming  furfhor  tnformeften  ovoWobk  upon  roguorf 
(In  Conerdo.  diroef  ingurrroi  to  KCA  Victor  Co  ,  ltd  ,  Montrooi ) 
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morning  hours  whfn  radio  condi¬ 
tion#  are  best.  Improved  erjuip- 
ment,  which  is  just  l>einK  put  into 
•ervice,  is  expected  to  extend  the 
measurement  schedule  around  the 
clock. 

By  a  further  extension  of  the 
technique  it  is  believed,  that  winds 
at  seiected  heiKhts  in  the  .V>  to  80- 
mile  altitude  ranire  may  la-  mea.s- 
ured. 

The  meteor  drift  method  is  the 
first  to  offer  the  pos.sibility  of  con¬ 
tinuously  measurintt  winds  at  dif¬ 
ferent  altitudes.  Other  radio  wind- 
measurinir  methods  have  recently 
t>een  devise<i  in  the  I'nited  States 
and  FlnKland,  hut  they  de[M‘nd  on 
the  regular  iontisphere  layers  and 
so  are  restricted  to  specific  heiRhts. 
Wind  measurements  made  durinR 
hiirh-altitude  rix-ket  fiiRhts  are  ex- 
[M-nsive  and  restricte<l  to  a  few 


minutes  duration  at  the  most. 

Knowledye  of  the  high  altitude 
winds  Rives  information  as  to  the 
com{K>sition  of  the  upper  atmos¬ 
phere.  This  information  is  of  value 
to  hiRh-altitude  aircraft  desigrners 
in  connection  with  airfoil  design; 
and  it  is  particularly  useful 
to  weather  forecasters  hecau.se 
weather  predictions  must  be  based 
on  the  most  complete  po.ssible 
knowledRe  of  the  atmosphere. 

Field  test#  carried  out  simulta¬ 
neously  with  measurements  at  Stan¬ 
ford  served  to  confirm  the  reality 
of  the  wind-drift  effect  and  showed 
that  the  same  meteor  disturbances 
could  be  detected  simultaneously  at 
two  loi-ations  as  much  as  .’>0  miles 
apart.  Valuable  data  on  the  com- 
[tosition  of  a  Riven  meteor  trail  at 
diffen-nt  points  along  its  lenRth 
was  also  obtained  in  the.se  tests. 


MetulliuMi  Paper  (iapucitors 

By  John  H.  Fi.shct 

Vtcr  i'TfMuU'nt  in  Charffr  of 

Antritn  i .  ICoiit  \e%rark.  S  j 


The  conception  of  a  metallized 
pai)er  capacitor  dates  back  to  ap¬ 
proximately  l‘.K)0.  However,  de¬ 
velopments  at  this  early  stage  of 
the  art  were  stymied  mainly  by  the 
inability  to  obtain  a  uniform  and 
continuous  metal  coating  on  thin 
paper.  The  basic  principle  was 
proven  sound  by  Kolwrt  Bosch  «)f 
Stuttgart,  (lermany  during  World 
War  II  when  he  dovelop*‘d  a  prac¬ 
tical  evaporation  pnn'ess  for  coat¬ 
ing  paiH‘r  with  a  thin  uniform  film 
of  zinc.  The  zinc  is  placed  in  a 
high-vacuum  chamlH-r  and  its  tem¬ 
perature  is  raised  to  about  350  de¬ 
grees  r.  The  gaseous  vajKirs  given 
off  then  condense  on  the  relatively 
cool  paper  surface  in  the  chamlH*r. 


riG.  I  —  Vatlatlon  ol  •l•c1rlcal  chorac- 
with  Icmpstatut*  lor  molallUod 
popot  ropacilort 


Actual-slso  roproductlon  oi  motolUiod 
papor  loil.  thowlnq  holoo  loll  by  toll 
hooUnq  action 


Under  the  right  conditions  of 
vacuum  and  temperature  the  result 
is  a  homogeneous  metallic  coating 
50  millimicrons  in  thickness. 

Bo.sch  found  zinc  most  suitable 
for  his  purpose  becau.He  of  its  low 
va|tor  pressure  of  10  ’  mm  Mg  at 
3.50  (',  which  gave  him  no  refractor) 
ditik'ulties  during  the  process.  It 
was  found,  however,  that  zinc  is 
somewhat  limited  for  capacitor  ap¬ 
plications,  chiefly  Ikhuiusc  of  its 
high  p»)wer  factor  which  limits  it 
to  d-c  applications.  It  is  also  dif¬ 
ficult  to  obtain  a  strong  lead  con¬ 
nection  to  the  zinc-coated  paper  sec¬ 
tion  of  small  capacitor.s. 

practical  method  was  develop¬ 
ed  in  Kngland  for  the  vaporization 
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Top  lo  bottom:  CooTonUoDol  0.1-ei 
moldod  popot  copacllor,-  corroopondinq 
motalliiod  unit:  bsnnoticollr  ooolod 
motalUxod  unit 


of  aluminum  on  paper,  using  a 
vacuum  of  3  to  4  microns  and  a 
temfierature  of  1,500  C.  The  thin 
uniform  coating  of  aluminum  per¬ 
mits  use  of  a  single-sheet  dielectric 
and  gives  a  small,  compact  and 
light-weight  capacitor  unit  with 
revolutionary  selfhealing  charac¬ 
teristics. 

Prior  to  metallizing  the  paper  is 
continuously  coated  on  one  side 
with  a  thin  film  of  lacquer  material 
consisting  of  a  10-percent  solution 
by  weight  of  cellulose  acetate,  to 
increase  the  dielectric  strength  and 
insulation  resistance  of  the  paper. 

Sflfhraling  Action 

.Metallized  paper  capacitors  can 
Ih?  subjected  to  intermittent  over¬ 
voltages  and  surges  without  danger 
of  failure.  If  surges  are  of  short 
duration,  the  capacitors  can  safely 
stand  surges  of  2  to  2J  times  their 
operating  voltage.  As  the  tempera¬ 
ture  is  increase!!  the  tendency  to 
spark  increases  and  the  breakdown 
point  of  the  capacitor  is  lowered. 
When  the  capacitor  is  overstressed, 
any  incipient  weakness  in  the  di¬ 
electric  is  burned  out.  Actually  the 
aluminum  coating  on  the  paper  is 
melted  by  the  spark  discharge 
caused  by  the  puncture,  where¬ 
upon  the  molten  metal  is  blown 
away  from  the  hole  by  the  arc,  leav¬ 
ing  a  metal-free  area  around  the 
puncture.  The  area  thus  made  has 
a  high  surface  resistance  so  that 
the  overall  insulation  resistance  of 
the  capacitor  is  only  slightly  low¬ 
ered.  In  most  circuits,  reduced  in- 

(Contliiiwd  on  p  214) 
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smoothly,  swiftly- 
at  higher  winding 
machine  speeds 


. . .  choice  of  leading 
electrical  manufacturers 
for  primary  wire 
insulation 


In  gtnnral;  Kt>iia|>ak  Shret  is  available  in  vari¬ 
ous  forms  itu'liiiliiig  KiMlapak  I  Sheet,  eellu- 
lo>c  aeelale,  paupes  up  to  ().0<i()';  Kislapuk  1 1 
Sheet,  cellulose  acetate  butyrate,  paupes  up 
to  ().(K)2'.  Of  the  tiso,  the  latter  is  preferreil 
(or  many  electrical  applications  iH-cause  of  its 
hiph  dielectric  strenpth,  its  superior  resistance 
to  moisture  anil  oxiilatioii. 


S«/f-c*nf*r*d . . .  SoIvnI-tnoM.  W  ire  vsound 
vsith  Kodapak  tape  is  perfectly  centered;  thus 
|K‘rmits  over-all  diameters  to  be  held  at  a  mini¬ 
mum.  .Mso,  \»hen  overcoating  of  braid  is  em- 
ploviil,  lacquer  and  lacijuer  solvents  tend  to 
seal  tape,  forming  a  continuous  waterproof 
tufie  around  the  wire. 


l  or  furthtr  information, 
inrimlinfi  olhtr  appliralions, 
a  riU'for  fret'  ropy  of  thr  foldrr, 
"KiMlapak  Shf'i't  for  KltMiriral  I 


Hard  lo  harm  it;  Because  it  has  excellent 
strength,  stretch,  and  toughness  characteris¬ 
tics,  Kisfapak  Sheet  is  particularly  suitable  for 
use  on  winding  machines.  It  serves  well  at 
high  sjieeds  without  breaking.  These  same 
properties  allow  wire  to  be  flexed  or  bent 
sharply  without  harming  the  insulation. 


frorfiKtt  MvWan.  lASTMAN  KODAK  COMPANT,  ■•chastar  4,  N.  T, 

Sa<M  OMcac  PaciAc  CaaO  DittribiMw; 

Naw  York.  Chkogo.  Wilton  &  Gao.  Mayor  A  Co..  Son  Proncitco, 

OaMcfSafoataaraMafaOVat;  lot  Angalat,  Portlond,  Saolfla 

CUv«laf>d,  DoHot.  ConcidiaN  Oithhvtw: 

^lod*lpK«Or  faper  Sol**. 

Provid*fK«.  TofontOr  Montreal. 


for  efficient  insulation 


NEW  PRODUCTS 

Edited  by  WILLIAM  P.  O  BRIEN 

Radio  and  TV  Equipment  Vie  With  Nuclear  Dericee  .  .  .  Im¬ 
proved  Lab  Gear  and  Teating  Equipment  Are  Listed  .  .  .  Twenty- 
Four  Literature  Items  Are  Reviewed 


tiiHtriliutiiin.  It  covers  a  sound 
frequency  ranife  of  about  ItXt  to 
5, (MM)  cycles.  The  instrument  con¬ 
sists  of  three  component  parts:  a 
stretchiiiK  circuit  and  monitor  amp¬ 
lifier;  a  turntable  suitable  for 
standard  disc  records,  with  vari¬ 
able  reluctance  pickup;  and  a  moni¬ 
tor  luudsi>eaker.  it  is  useful  in 
general  studies  in  phonetics  and 
laniruatre  instruction. 


Cleveland  8,  Ohio.  Model  209-A 
volt-ohm-capacitance  milliammeter 
is  esfiecially  desijrned  for  increased 
sjieed  and  ranjre  for  tv  engineers 
and  technicians.  It  measures  re¬ 
sistance  as  low  as  0.1  ohm  and 
capacitance  of  1  nfif.  The  unit  has 
a  new  a-c  range  of  1,200  v  and  fea¬ 
tures  flat  fretjuency  response  to 
.‘loo  me.  New  literature  is  available 
covering  full  technical  details. 
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>l«*usiiring  Devirt* 

KtOKKAI.  TKI.KCOMMI'NICATION  Ijlb- 
oiUT(>iUK.M.  iNC.,  .'»(M)  Washington 
Ave.,  N Utley  10,  N.  J.  The  42 A 
Imjiedometer  is  a  compact  device 
for  the  measurement  of  im|>edunce 
in  the  frequency  range  from  lielow 
50  me  to  alMive  500  me.  Helow  500 
me  its  accuracy  is  •  5  jicrcent.  It 
consists  of  a  short  length  of  stand¬ 
ard  1  i-in.  .52-ohm  coax  line  on  which 
are  mounted  two  diri'ctional  cou- 
tders,  a  voltage  prola*  and  a  capaci¬ 
tance  plunger.  To  use  the  unit  a 
signal  generator  is  connected  to  one 
end  of  the  line  and  the  load  to  be 
measured  is  conn»*cted  to  the  other 
end. 


I'llruMiiiit'  F-.\l 

Radio  Knoiskkkinc  I.abokatorip.s. 
Inc.,  :16  40  Thirty-Seventh  St., 
laing  Island  City  1.  N.  Y.  The 
mtHlel  720  R<-mo  receiver  is  particu¬ 
larly  designed  for  f-m  broadcast 
music  in  public  places,  such  as 
restaurants  and  shopping  centers. 
The  audio  output  can  either  be 
muted  or  Ixsisled  by  transmission 
from  the  broadcast  station  of  a 
superaudible  tone.  Spii-iticaf ions 
are  given  in  .Article  10  31. 


Sound  SirfIrluT 

Kay  EuA-rKic  Co..  .Maple  .\ve,. 
I’ine  BriMik,  N.  J..  has  announced 
the  Sona-Stretcher,  an  instrument 
that  lengthens  the  time  scale  of 
recorded  sounds  by  a  2-to-l  ratio 
but  dues  not  alter  the  frequency 


t  • 


Murliilulion  .Monitor 

Radio  Cokp.  oe'  Amkrica,  Camden, 
.N.  J.  Tyi)e  BW-66E  amplitude 
modulation  monitor  provides  con¬ 
tinuous  direct  reading  of  modula¬ 
tion  iH*rcentage  in  a-m  transmitters 
ofxjrating  in  the  500  to  2,500-kc 
range.  It  will  measure  percentage 
of  modulation  on  either  positive  or 
negative  ja-aks,  carrier  shift  when 
mo<iulation  is  applied,  and  trans¬ 
mitter  a-f  response.  It  will  also 
provide  overniiKlulation  indication 
and  is  useful  in  program  level  moni¬ 
toring.  The  unit  operates  from  a 
75-ohm  r-f  transmission  line,  and 
can  accomm<Hlate  a  range  of  r-f  in¬ 
put  powers  from  0.35  watt  to  6 
watts.  No  tuning  adjustments  are 
required. 


Uh  VT\  M 

The  liicKOK  Ki.kctrical  Instku- 
UENT  Co.,  10527  Dupont  Av«., 


TV  Stabilizing  .4nipli6er 

General  Electric  Co.,  Syracuse, 
N.  Y.  Type  TV-16-B  television  sta¬ 
bilizing  amplifier  provides  auto¬ 
matic  correction  of  the  sync  and 


ANOTHE 


THE  CK5839  TWIN  DIODE 


RAYTHEON  Suhmhtiature  Ttthes  have  long  been 
suodard  ihrou^iout  the  world.  More  of  them  are  in 
commercial  uaet^n  all  other  makes  combined.  They 
assure  /  salability  due  to  size  reduction 

—  gnmttr  com9«mmHce  because  they  fit  standard 
sockets  or  can  be  sofk  red  or  welded  into  the  circuit, 
aod  because  over  b^^df  a  million  are  available  from 
stock;  over  300  Raytheon  Tube  Distributors  are  at 
yoor  service  •^'greater  defseHtJahility,  backed  by  un* 
surp.ivved  technical  resources  and  a  dozen  years  of 
production  and  application  experience  with  long-life 
Subminiature  Tubes. 


TO  PROVIDE  YOU  WHH 


J  High  perveonce  (pefformonce  cetnporet 
favorably  with  that  of  (be  larger  6AL5) 


low  hooter  currant  (150  umi.);  holf  ot 
much  as  the  6AL5 
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RAYTHEON 'M^AKUt^ACtURiNG  COMPaI^Y 


SUBMINIATU'C  TUIES  •  CEtMANIUM  DIODES  o^d  TRIOOES  •  RADIATION  COUNTER  TUBES  •  RUDGEO.  LONG  LIEI  TVSfS 
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tiUnkinif  iMtrtion  of  a  tv  .tiitnal.  it 
f*-atur»-w  adjustable  sync  percent¬ 
age,  ran  remove  noise  and  hum 
from  the  video  siirnal  will  comiiine 
sync  and  vide<»  or  separate  sync  and 
video,  and  automatically  clips  black 
and  white  spikes.  The  unit  can  in¬ 
crease  the  picture  siirnal  by  up  to 
2(1  db. 


Kcrd-'riiroiigli  ('nparilorH 

CKNTRAI.AB,  9(M)  K.  Keefe  Ave., 
Milwaukee  1,  Wise.,  now  olfer.s  liny 
ceramic  fee<l-thr(>uirh  capacitors 
tlesiiftied  for  simtle-hole  mountiiiK 
where  a  capacitance  Kfound  to 
either  chassis  or  shield  is  desired. 
They  are  available  in  500,  1,(M>0  and 
1,5(K)  Voltaire  ratinn  i.s  600 

volts  il-c  workmK,  l,0<((>  volts  d-c 
flash  test.  Both  ends  of  the  termi¬ 
nals  are  hookisl  to  facilitate  snlder- 
inir. 


.Miiiiuliirr  I'luleti 

Tiik  Ki.rtro -Tkc  Cori*..  .53  Beriren 
Turnpike,  I.ittb-  Kerry,  N.  J.,  has 
piontM'red  the  u.se  of  prjvious  metal 


eiectroplalmK  for  fabrication  of  all 
size  commutators  and  slipring  as- 
.semblies.  The  miniature  sections  il¬ 
lustrated  are  firmly  anchored  to 
witheiand  high  centrifugal  force 
at  up  to  12,000  rpm.  Commutator 
forms  are  stamped  out  of  laminated 
linen  base  bakelite  sheets  with  the 
laminations  running  parallel  to  the 
segment  faces  in  order  to  utilize 
the  strength  of  the  linen  base.  By 
threading  wire  connections  prior  to 
plating,  the  wires  and  segments  are 
Ixinded  so  as  to  tie  imfiervious  to 
heat. 


p'm 


Svtir  l/<M-k  I  nil 

Cknk.RM.  KhKiTRlc  Co.,  Syracuse, 
N.  Y.  T.vp«‘  TV-30-A  television 
sync  l<a'k  unit  allows  remote  pic¬ 
ture  signals  to  tie  treated  and 
handled  like  local  studio  produc¬ 
tions.  Through  its  use  local  com¬ 
mercials,  sjiecial  effects  or  other 
local  program  material  can  be 
in.serted  into  the  remote  picture 
without  disturbance.  This  is  ac¬ 
complished  by  means  of  automatic 
synchronization  of  the  local  sync 
generator  with  the  remote  sync 
signals. 


I'\  Sh«h*|>  G«*neralor 

Kay  KhKiTRlC  Co.,  Maple  Ave., 
Pine  Bnxik,  N.  J.,  has  announced 
the  Switcha-Sweep,  an  all-elec¬ 
tronic  tv  sweep  generator  with 
fundamental  outputs  on  all  channels 
as  well  as  output  in  the  i-f  range. 
.\  rotary  switch  selects  the  desired 
channel,  which  is  swept  through  a 


range  of  15  me.  Sawtixith  .sweep 
eliminates  phasing  problems.  Am¬ 
plitude  modulation  of  the  sweep 
signal  is  leas  than  1  percent  per 
megacycle.  Both  switched  and  con¬ 
tinuously  variable  output  attenua¬ 
tion  is  provided,  with  maximum 
outputs  of  about  0.5  volt  on  the  70- 
ohm  unbalanced  output  and  1  volt 
on  the  300-ohm  balanced  output. 


Power  Supply 

Kmo  i.ABOKATORIKS,  iNC.,  141>  11 
41st  Ave.,  Flushing,  N.  Y.  Model 
315  features  one  regulated  B  sup¬ 
ply,  one  regulated  C  supply  and  one 
unregulated  filament  supply.  The 
B  supply  is  continuously  variable 
from  0  to  300  v  and  delivers  from 
0  to  150  ma.  The  C  supply  is  con¬ 
tinuously  variable  from  0  to  150  v 
and  delivers  5  ma.  Hippie  is  less 
than  5  mv.  The  a-c  output  is  6.3  v, 
5  amperes,  center-tapped,  unregu¬ 
lated. 


Ore  Deteelor  Kit 


.Allied  Radio  Corp.,  833  W.  Jackson 
Blvd.,  Chicago,  111.  The  Scout  radio¬ 
active  ore  detector,  in  addition  to 
field  survey  work,  may  be  used  for 

fcentmiMd  on  p  242> 
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THl  fOUNTAINHtAD  Of  MODtf(N  TUBl  OtVCLORMlNT  IS  fCA 


...with  the  economy  of  thoriated*tungsten  filaments 


T’HESE  six  improved  RCA  ptjwer 
tubes  are  "musts"  for  desi{tners  of 
industrial  electronic  heating  equip¬ 
ment  here  design  and  operating  econ¬ 
omies  alike  are  important  considera¬ 
tions. 

Ranging  in  power  input  from  I.S 
to  650  kw.  these  types  successfully  uti¬ 
lize  thoriated-tungsten  filaments  which 
offer  marked  savings  in  filament  power 
and  the  cost  of  associated  power 
equipment. 


The  5671  utilizes  an  effective  light¬ 
weight  radiator  while  the  5762  and 
57g6  have  radiators  designed  to  permit 
use  of  less-expensive  blowers  than 
have  been  required  previously  for  simi¬ 
lar  tubes.  The  new  and  revolutionary 
RCA-5831  super-power  beam  triode 
with  internal  water  cooling,  is  tested 
at  one  million  watts  input,  and  handies 
with  high  efficiency  an  input  of  650 
kilowatts  in  continuous  commercial 


Air  jackets  for  the  5671  and  5762, 
and  water  jackets  for  the  5770  and 
5771,  are  available  from  RCA. 

RCA  Application  Enginaart  are 
ready  to  consult  with  you  on  the  appli¬ 
cation  of  these  improved  tubes  and  ac¬ 
cessories  to  your  specific  designs.  For 
complete  technical  information  cover¬ 
ing  the  types  in  which  you  are  inter¬ 
ested.  write  RCA.  Commercial  Engi¬ 
neering.  Section  J42R,  Harrison,  N.  J. 


RADIO  CORPORA  TIOR  of  AMERICA 
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AlKI'^iKK  KIrrtronir  limlrumentatiun  (^mferrnrr 


F'inal  oatkh  for  the  third  annual 
joint  AIKK-IItE  Conferenc**  on 
Klt^tronic  Inatrumentation  in  Nu- 
rlronicA  and  Mi^licine  have  been  set 
as  Ortoijer  23,  24,  and  25,  1950 
l>M-ation  of  this  meeting  which  will 
feature  technical  papers  and  dis¬ 
cussions  on  the  various  problems  in 
instrumentation  for  the  vital  fields 
of  nuclear  and  medical  science,  is 
the  Park  Sheraton  Hotel,  New  York 
City. 

More  than  300  persons  attended 
the  hiKhly  successful  three-day 
KHtheriiiK  last  year  at  which  papers 
were  pre.sented  coverinK  the  non- 
nucleonic  phases  of  electronics  in 
medicine,  nucleonics  in  medicine, 
and  nucleonic  developments  in  in¬ 
dustry  anil  government. 

Such  Kreat  interest  was  evoked 
in  the  papers  presented  that  they 
were  compiled  and  putilished  in  the 
form  of  a  consolidated  pamphlet 
coverinK  the  prm’eedinKs  of  the  con¬ 
ference  and  made  available  by  the 


two  orKanizations.  This  year’s 
meetintf  will  be  held  along  the  .same 
lines  and  a  similar  type  of  publica¬ 
tion  is  contemplated. 

Prominent  among  the  features  of 
the  conference  is  a  special  evening 
meeting  during  which  a  number  of 
prominent  authorities  w'ill  discuss, 
"Effects  of  Atomic  Weapons" — a 
government  publication  containing 
recently  derdassified  information  on 
the  subject.  They  will  explain  var¬ 
ious  parts  of  the  book  in  an  effort 
to  educate  the  technical  man  in 
the  techniques  of  protection  from 
atomic  weapons  so  that  he  in  turn 
can  pass  on  the  information. 

Interesting  and  informative  ex¬ 
hibits  of  instruments  and  related 
products  will  lie  displayed  by  lead¬ 
ing  companies  in  the  field.  Those 
attending  the  meeting  will  have  an 
opportunity  to  see  many  of  the  de¬ 
vices  (some  in  actual  operation) 
that  will  be  discus.seti  in  the  tech¬ 
nical  pajH*rs. 


Foni'a  Koii^e  Knilroa«l  Riulio  System 


INSTAI.I.ATION  of  a  two-way  radio¬ 
telephone  communication  system 
for  direction  of  railroad  traffic  over 
the  1(15  miles  of  track  in  Ford  Motor 
('<* ’s  Rouge  plant  will  be  completed 


largest  such  industrial  system  in 
the  world,  is  one  of  the  first  private 
lines  to  adopt  this  method  for  traf¬ 
fic  direction.  .As  of  August,  the 
special  e(|uipment  had  been  install- 


within  a  year.  The  Rouge  railn>ad,  ed  in  ten  of  the  company’s  19 


diesel-electric  locomotives. 

Ford  officials  expect  the  radio 
control  system  to  improve  the  rail¬ 
road’s  overall  efficiency,  expedite 
the  movement  of  freight  cars  in  and 
out  of  the  yards,  and  speed  execu¬ 
tion  of  all  switching  orders.  It  is 
the  result  of  four  years  of  experi¬ 
mentation  with  equipment  and 
methods  by  the  company’s  com¬ 
munications,  railroad  and  plant 
.security  sections.  A  special  control 
tower  has  been  constructed  to  serve 
as  the  brain  center  for  the  system. 

.Audio  Fair  Program 

The  Third  Annual  Audio  Fair, 
sponsored  by  the  Audio  Engi¬ 
neering  SiK'iety  will  be  held  from 
Oct.  26  to  28,  1950,  at  the  Hotel 
Commodore,  N.  Y.  The  advance 
program  of  papers  for  the  techni¬ 
cal  se.ssions  is  as  follows; 


Thor*.  «»<•».  *« 

Symposium  on  M  jch  KI<1«»Uty  Audio  8y»- 
t^m*  For  thr  Home,  by  N  C  IMckertn^ 
of  Pickering  A  Co  .  K  H  Synder  of  Stm- 
tion  KJHS.  San  k'ranoiik'o.  and  M  8 
('orrlnuton  f*f  HCA 

Standard  Method  of  Callbrat* 
inff  Cutters  *  !’l<  kupa.  by  H  E.  Roys  of 
RCA 

HMA  Standards  Covering  lAUid.^peaksr 
Syatemn  and  Associated  K<|Utpment.  by 
I*  AfiKevlfie  of  Stn»mberK-Carl«on  Co. 

Kdu<’ati«>nal  Audio  R«»<|ulrements,  by 
\V  J.  Temple. 

Application  of  S<juare  Wave  Teetinif  to 
Dlac  UeA'ordinK  ts(ieaker  to  be  announced) 
of  Naval  Research  l^b .  Washington. 
I>  c 

FrI.  Oct.  t? 

New  r>evelopmenta  In  Radio  Tubea  and 
Their  Application  to  Audio  Clrrulta. 
ts|>eaker  to  be  announced). 

\  Conelderattnn  of  Intenslty-Ixudneaa 
Function  and  Its  Rearlnie  I’pon  the  Judit* 
ment  of  Tonal  Ranae  and  Volume  I^evel. 
by  S  K  Stunti  of  1.*  S  Naval  Me<1lral 
Rewearrh  I^b.  New  1.s)ndon.  Conn. 

CMS  Television  Studio  Intercommuni¬ 
cation  Facillttea.  by  R.  M.  Monroe  of 
CHS-TV. 

Re{M)rt  of  the  AES  Standards  Commit¬ 
tee  on  Playback  Characteristic  (speaker 
to  )»e  announ«*Kl). 

Free  Field  Audiometry,  by  R.  Allison  of 


Otspafcbtr  (rl^ht)  at  the  mike  ol  Ford  rolUood's  new  rodloteUphone  communlcotloo  tYslen  roloyt  swltchlaq  ordort  to  dlosol  locomo- 
ItTos  la  tke  lOS-mll#  trock  yard.  The  trolllc  dlrocilon  unit  U  locatod  in  a  42  foot  hiqh  control  lowor  (loH) 
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en^en 

G-610 

- '>TRI  AXIAL 

LOUDSPEAKER  SYSTEM 

Never  Before  Reprodurtion  like  This! 

The  G-6l()  brings  a  totally  new  meaning  to  high  fidelity 
sound  reproduction.  Not  »)nly  docs  this  new  3'channcl  system 
reproduce  the  widest  frequency  range  ever  attained  by  a 
loudspeaker,  hut  it  also  sets  new  high  standards  with  its 
inc«>mparahly  smooth  response  characteristic  and  very  low 
distortion.  The  result  is  clear,  clean,  life-like  quality,  with 
thrilling  tramfiort  to  the  original  such  as  you  have  never 
heard  before.  The  (i-6l0,  complete  with  Speaker  Unit  and 
(.'rossover  and  (.'ontrol  network  is  priced  at  $365.00  list. 


Ask  f<»r  Data  .Sheet  160. 


Manufacturing  Company 


Division  of  fhe  Muter  Compony 
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MEETINGS 


M  '  i'i>  HI  Minn 

Tit*  %|t  M*ur«^nt*'hi  of  Audio  Voiuin«.  by 
If  1  i  r  inn  of  rUS 

A  N>  «  w  lnt» rnvidutAtlon 

•tfrft.i-M  Aod  Ao«l>»l«  T**htiu|ae,  by  <*  J 
-4-1  Mudio  I'on^ijtlant 
i  .^>rH]a;««  Mk*  r  f>Mmiilriit.  by  A  I'rr  Miran 
•*f  ('hiHIoI  fU'lio  Kr:Klnc^rlriK  tnuntui*- 

»•!  f>rl.  til 

Vf  iiltl  t ‘tturihrl  Tiil<r  Kr^'oid- 

ioic.  hy  r  flrubaktr  ••(  Kiifi|r«Tli>r>f.  Inr 
\  i«#  Mtticnrtu  T4»i>«'  T  mlnn 

f'r..r>t.  tow  by  r»  H  Ai>dr*U'fi  of  Hi'A 

K  ti*<h  of  A  <'  }Um*  tn  MtiirrM>i«  Tmi» 
l:*  or.t.OK  by  W  V%  \Vetz**l  of  MUt- 
••'u  >linir>ie  A  Mfir  t'o 
Mtiir».krt  tli.U*  MdicnflW'  Tiii>*  Ur^’or*!- 
t.ir  bv  A  f*  of  (Mri«‘rfi;&  Kn|{tn*«r- 

:f.|r 


IKK  Kinporiiiiii  S«*iiiinur 

A  Nt’MHtJi  of  prominent  «iK*aker.t 
were  feature*!  at  the  eleventh  an¬ 
nual  !*eminar  of  the  F^miairium  Set- 
lion  of  the  Inotitute  of  Radio  Kn^i- 
fieer-<,  held  Autruxt  IH  and  I'J  at 
Kmporium,  I’a. 

Included  a.M  !*p*-aker*<  for  the  tech¬ 
nical  MesfiioiM  were  Norman  I’icker- 
intf  of  th*'  Pickerinif  ('o.,  Ocean'^ide. 
N.  .  who  diitcurts*-*!  hiv'li-ijuality 
auilio  repnaliiction ;  C.  Wesley 
Carnahan  «)f  the  Sandia  Corpora¬ 
tion,  AII)U<|iieri|ue,  N.  M.,  who 
spok*-  on  the  application  of  elec¬ 
tronics  to  remote  control  devices; 
R.  M  Howie  of  Sylvania  Klectric 
I’rtMliicts  Inc.,  Hayside,  N.  Y.,  who 
n'porled  on  color  television;  and 
K  .M.  (teyer  of  th*-  Cornitifr  (Hass 
Nt'orks,  who  discussed  the  elwtrical 
characteristics  of  >fla8.s 

\KI!NK  K\|>iinils  I'uritir 

( !oiiiiiiiiiii<'uli«Mi  Srr\i«‘«‘s 

Nkw  eipiipmcnt  installed  in  Hawaii 
li\  the  .Mackay  Radio  and  Telejrraph 
Co.,  subsidiary  of  the  .American 
Cable  and  Radio  System,  will  per¬ 
mit  coveraRe  of  the  entire  Pacitic 
;ir<‘a  with  l>oth  radioteb-phone  and 
railioteleRraph  service  to  aircraft 
.ind  base  stations,  thereby  ex- 
IN-ditinR  the  increa-st-d  tlow  of  air 
tratlk"  to  the  Far  Fast. 

This  ra|)id  exjiansion  in  available 
communication  services  in  this  an  a 
ha.s  been  carried  out  under  th«-  di¬ 
rection  of  Aeronautical  Radio,  Inc,, 
or  ARl.NC  as  it  is  commonly  known, 
the  orRHiiization  establisheil  and 
siipfHirted  b>  the  air  industry  to 
o|H'rate  radio  communication  sta¬ 
tions  wherever  reijuired. 

Mackay.  under  terms  of  a  con¬ 
tract  with  .ARINC,  broke  ground 
for  a  larjre  extension  to  its  radio 
transmitter  at  Kailua,  Hawaii,  on 
June  21.  and  before  the  deadline 


Stm  National  Klectron- 

ica  Camferenca,  Kdcewater 
Beach  Hotel,  Chicago,  III. 

.‘iKKT.  :10-(»CT.  8:  Third  Annual 
National  Television  &  Electri¬ 
cal  Livinir  Show,  Chicago 
(Vdiseum,  Chicaico,  HI. 

()CT.  3-.'):  .AIEE  District  No.  2 
Meeting.  Is^rd  Baltimore 
Hotel.  Baltimore,  Md. 

(iCT.  1(5-20;  68th  Semiannual 
Convention  of  SMPTE,  Lake 
Placid  Club,  laike  Placid, 
N.  Y. 

Oct.  23-2.5:  Third  Annual  Joint 
A  IF,  E-IRE  Conference  on 
Electronic  Instrumentation  in 
Nucleonics  and  Medicine,  Park 


date  of  AuRust  1  had  completed  the 
installation  of  four  multichannel 
transmitters  and  assiKiated  anten¬ 
nas.  The  new  equipment  was 
manufactured  by  Federal  Tele¬ 
phone  and  Radio  Corp.,  a  sub¬ 
sidiary  of  the  International  Tele¬ 
phone  and  TeleRraph  Corp. 

N.  y.  Krrrift*  (i«*l  Kadar 

Ai.l  City  of  New  York  ferries 
operatinR  between  Manhattan  and 
Staten  Island  will  be  radar-equipiwd 
by  the  end  of  the  year.  Contracts 
for  doubb'-ended  installations  of 
.\-ban<l  (Jenera!  Electric  radar 
iiaviRators  in  the  eijfht  ferries  now 
on  the  run  have  lK*en  received  by 
the  .Marine  Klectric  Corp.  of  Brook¬ 
lyn,  N.  A'.,  distributors  for  (I-E 
equipment. 

Each  craft  will  have  two  radar 
consoles,  with  a  .scope  in  each  pilot 
house.  Skippers  of  the  ferries  will 
receive  training'  in  the  use  of  radar 
durinR  their  twivweek  installation 
layups. 

Disaslrr  ('.«iiiiiiiiiiiirali<>ns 

PROPtvsED  rules  for  providinR 
emerKcncy  radio  communications 
have  been  formulated  by  the  FCC. 
They  provide  for  “disasters  and 
other  incidents  involvinjr  loss  of 
communications  facilities  normally 
available  or  demandinjr  the  tempo¬ 
rary  establishment  of  communica¬ 
tions  facilities  beyond  those  nor¬ 
mally  available”. 

The  ni.saster  Communications 
Service  would  operate  in  the  fre¬ 
quency  hand  of  1,7.50-1.800  kilo- 


Sheraton  Hotel,  New  York 
City. 

Oct.  23-  27;  .AIEE  Fall  (b-neral 
MiftinR,  Skirvin  Hotel.  Okla¬ 
homa  City,  Okla. 

Oct.  26-28;  Second  .Audio  Fair, 
spon.sored  by  the  .Audio  KnRi- 
neerinR  Society,  Hotel  New- 
Yorker,  New  Y’ork  (bty. 

Oct.  30-Nov.  1 ;  Radio  Fall 
Meetinjf,  spon.sored  jointly  by 
IRE  and  RT.M.A  engineering 
department.  Hotel  Syracuse, 
Syracuse,  N.  Y'. 

•Mar.  19-22:  IRF'.  .Annual  Con¬ 
vention,  Hotel  Waldorf  .As¬ 
toria  and  Grand  Central 
Palace,  New  York  City. 


cycles.  .Any  fixed,  land  or  mobile 
station  could  qualify  for  participa¬ 
tion  in  such  emergency  operation, 
including  amateurs  and  commercial 
radio  ojK'rators. 

It  is  proposed  that  application  for 
authorization  to  operate  in  the  Dis¬ 
aster  Communications  Service  for  a 
radio  station  already  licensed  in  a 
ilifTerent  .service  shall  be  submitted 
directly  to  the  Commission.  The 
application  would  detail  the  indi¬ 
vidual’s  eligibility  and  include  a 
certified  copy  of  the  locally  c<X)rdi- 
nated  di.saster  communication  plan. 

In  this  proposal  it  is  mandatory 
that  a  local  network  be  set  up  under 
appropriate  leadership  with  rules 
for  self-government  and  operating 
procedure  that  will  tend  to  assure 
an  orderly  and  reasonably  efficient 
service. 


KaiHo  Fiill 

Latest  technical  developments  of 
radio  and  television  equipment  and 
comjsments  will  be  di.scus.sed  at  the 
annual  Radio  Fall  Meeting  spon¬ 
sored  b-  the  IRE  and  RTM.A  engi- 
neerinir  department,  to  be  held  at 
the  II  it:'!  Syracuse,  Syracuse.  N.  Y.. 
O.'t.  30  to  .Nov.  1.  F'ollowing  is  the 
tentiiMve  technical  program: 

Mi>b.  Ort.  xn 

\  .M — C*n«*r»l  (Ralph  H 

IV. t  ht-r 

.\  Hrckaa  Uanr»*  (>J*ci!lator  for  Television 
T»».wrlrif  hy  H.  A  KInke  and  J.  Kht-rt  of 
PolytfAhnlc  Rewaroh  and  Development 
r*<*ri» 

W  dfl^and  Inii>edan.‘e  Matrhini?  Between 
A  U.  >onant  Antenna  and  a  Line,  by  H.  A 
Wh»  •  l«T  of  Whfs  ler  l.;ib<»ratorlea,  Inc. 

Hl*:h  Freijtiencv  Crx'etal  Calibrator  De- 
«titn,  by  J  B  Minter  of  Measurements 
Corp 

The  DftermlnaHoii  <if  Amplifier  Senel 

iCeetiniitd  oe  pOf«  2t2) 
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These  Leaders  look  to  SYLVANIA 

a« 

for  dependable  TV  Picture  Tubes 


“Bendix 

Television 


’Emerson 

Television 

Meek 

PHILCO 

PILOT 

SIROMBERG- 

CARLSON 

SYLVANIA 

4 

hallitrabers 

MetSuta 

SCOTT 

o 

lloffman 

^  • 

Sentinel 

Olilinp^ 

Wesrin^se 

mm  A 

CROSLEY 

DeWALD 


Mo^novoK  ^ 


Slamtt 


phdostron 


•  I  iu*  traiir-iiiiirLo  l•lloun  lii-rt'  tli«‘ 

now  clioo'-iiii:  ainl  U!>iii): 
S\l\ania  lA  IiiIm-s  in  tlirir  -m'Is. 

I  Im-  rra-oii'  Im-IuiiiI  loday'o  ari'«-|ilanri'  of 
S\l«aiiia  lull)--  inriinlf  gn-ati-r  clarity,  coii- 
ci'tciit  color,  ilc|M-nilaliility.  ami  longer  life. 
Kciiiciiilicr,  your  (l«-alcr«  a;*  well  a^*  «■!  owners 
rccopuze  Sy  Kania  as  a  synihol  of  <listinction 
—  a  naiiic  ass(M-iatc<l  witli  the  very  finest  in 
ra<lio  an<i  television. 

For  full  ile<>rri|ttinns  an<i  ratings  of  all 
Sylvania  TV  Picture  Tubes,  write  tuilay  to 
Sylvania  Fleetrie  I'roiliiets  Inc.,  Dejit.  K>211U, 
Kniporiiini.  Fa. 


\ 


\ 


SYLVANIA^  ELECTRIC 

UM  TtRs.  ncTue  ims.  uictnmc  piiwcts  (ucthmc  nsi  [(wmiiT.  auNfsam  iiws.  fotiik!.  sw  imwc.  miin(  khcu.  utn  itus.  wqumr.  runiMi  sn 
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NEW  BOOKS 


Tlir  I'rinriplrn  of  TrI(*vision 
Kf'rrption 

By  a  W.  Keen.  Sir  Itaar  1‘ttmttH 
and  Son$,  Ltd.,  London,  1949,  HI9 
pagri,  30  tkiilingi. 

This  »horf  book,  by  a  well-known 
rontribiitor  to  the  KritiHh  terhnicai 
presK,  in  unuBual  in  that  it  treat* 
the  American  and  British  tele- 
viaion  ayatem*  on  an  e<|ual  fixit- 
intr.  and  ia  one  of  the  few  aources 
of  comparative  data  on  rweiver  de- 
aljrn  in  the  two  count riea.  Com¬ 
plete  circuit  diairrama  of  p<ipular 
American  and  Hritiah  receiver*  of 
the  1947  vintage  are  included. 

The  book  open*  with  chapter*  on 
ayatem  atandarda,  baaic  video  aiir- 
nal  theory  and  circuit  oix‘ration. 
The  followinir  aix  chapter*  are  de¬ 
voted  to  detailed  examination  of 
typical  receiver  circuit  function*. 
Chapter*  on  aerial  ayatem*  and  teat 
equipment  are  included  The  final 


chapter  givea  an  introduction  to 
color  televialon,  deacribing  the 
wideband  fleld-aequential  and  aimul- 
taneoua  ayatema.  Since  the  manu- 
acript  waa  prepared  in  1947,  no 
mention  ia  made  of  the  line- 
aequential  or  dot-aequential  aya¬ 
tema. 

The  treatment  ia  non-mathe- 
matical  in  the  text  proper,  but  a 


RELEASED  THIS  MONTH 

B«IMi  TaUTtotoa  RacapKoa;  W.  Smith 
and  R.  L.  Dawlay;  Cdllon  and 
Enetnaar*  Ltd.;  t2.S0. 

Talhar  oi  Rodin  -Th*  Auloblo«raphy 
oi  L««  d*  ForMt;  Wllcoa  &  FolUlt 
Co.;  SSJKI. 

RaaponM  oi  Phyitcat  Syiloou;  lohn 
D.  Trtmmoi;  WUoy:  IS.OO. 

Tho  Eilocta  ol  Atomic  Woopona;  Me 
Grow  Hill;  13.00. 

TV  Inttallation  Tochnlquoa;  Samuo) 
L.  Morthail;  Rldor:  S3.S0. 


mathematical  appendix  ia  included 
for  those  who  wish  to  consult  it 
The  book  is  not  intended  for  design 
engineers,  except  as  it  reveals  de¬ 
tails  of  receiver  practice  (many  of 
which  are  now  unfortunately  out¬ 
moded.  such  is  the  pace  of  tv  design 
in  both  countries).  The  book  is  an 
excellent  introduction  to  the  sub¬ 
ject,  however,  and  is  recommended 
to  all  who  wish  to  compare  British 
and  American  methods. — D.  G.  F. 


Ralph  12M:  41  f 

By  Hugo  Gernsback.  Second  Edition, 
1950,  Frederick  Fell,  Ine.,  Sew  York, 
207  jtagea,  $2.50. 

Shades  of  Edward  Bellamy,  Jules 
Verne  and  all  the  more  recent 
imaginative  w’riters  of  science  fic¬ 
tion!  This  book  is  a  revival  of  one 
of  the  early  classics  of  that  peculiar 
brand  of  literature  that  is  at  once 
the  dismay  of  those  who  don't  like 
it  and  the  bread  and  life  of  those 
who  do.  And  to  anyone  in  this  field 
of  electronics  who  has  followed 
Hugo  Gernsback  through  the  years, 

(Conrmutd  on  p  I)}) 


BACKTALK 

This  Dspartmsnt  is  Operated  as  on  Open  Forum  Where  Readers 
May  Discuss  Problems  of  the  Dectronics  Industry  or  Comment 
Upon  Articles  that  ELECTRONICS  has  Published 


Why  not  here? 

Dear  Sirs.' 

I  READ  with  much  inten**t  the 
papt*r  by  l»r.  Brueckmann  which 
ap|H*ared  in  the  May  1950  issue  of 
EijeiTROnu's  on  an  antenna  for  the 
regular  broadcast  band  used  on  the 
broadcast  station  in  Frankfort  de¬ 
signed  to  push  out  the  rapid  fading 
zone  and  increase  efficiency. 

My  spsHMal  interest  ia  due  to  the 
fact  that  in  the  late  thirties,  I  spent 
some  time  on  the  theory  of  such  an 
antenna  and  variation*  of  it  and 
also  on  an  antenna  fed  at  more  than 
one  |mmt.  whereby  the  current  dis¬ 
tribution  along  the  antenna  could 
lie  controlled  accurately,  so  as  to 
provide  the  desir*^!  radi.ition  dis¬ 


tribution  in  the  vertical  plane.  On 
the  basis  of  this  work  I  applied  for 
patents  and  waa  in  due  course 
granted  patents  No.  2,283,617,  No. 
2.283,618,  No.  2,283,619.  1  had 

thought  that  the  clear  channel  sta¬ 
tions  in  the  United  States  would 
have  been  interested  to  have  had 
their  service  improved  by  such  an¬ 
tennas.  but  no  interest  has  been 
showm  by  them.  1  was  therefore 
very  interested  to  find  that  German 
broadcast  stations  have  found  this 
antenna  worth  while.  Dr.  Brueck¬ 
mann  has  just  written  me  that  he 
lielieves  another  German  station. 
l(H-ated  at  Muhlackrr,  has  a  similar 
antenna  under  construction. 

Raymond  M  Wilmotte.  Inc. 

f'on.vWfini;  Kng%nFern 
Wtmhingtnn,  P  C 


ELECTRONICS  Qui* 

As  PROMISED  in  July  Crosstalk, 
here  is  the  first  installment  of  our 
electronics  puzzle-quiz  column. 
To  start,  we  will  publish  one  prob¬ 
lem  every  month  and  its  solution 
the  following  month,  along  with  the 
next  problem.  Readers  are  en¬ 
couraged  to  submit  brain-teaser 
problems  for  this  department.  A 
payment  of  $5.00  will  be  made  for 
each  acceptable  entry. 

This  month’s  problem  ia  sub¬ 
mitted  by  R.  W.  Johnson,  China 
I.ake,  California. 

What  is  the  power  dissi¬ 
pated  by  the  plate  resistor  of 
a  cla.ss  .4  audio  amplifier  w  hen 
both  a  sinusoidal  and  d-c  com¬ 
ponent  of  plate  current  are 
present? 

Answer  will  appear  next  month. 

Neutralizing;  Bi filar  I*F  Stages 

Dfjvr  Sirs: 

Is  THE  PAPER  “Bifilar  I-F  Coils”, 
apiiearing  in  the  June  1950  issue  of 
Electronics,  it  is  stated  that  a 

(Cmtinwd  M  p  2S0) 
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TECHNICAL  BOOKS 

Just  Published! 


TECHNICAL  BOOKS 


modern  electronic  devices 
work  in  industry  today 


HIGH-SPEED 
COMPUTING  DEVICES 


the  different  types  of 
vocuum  tubes  con  do 


who  has  read  his  stuff  and  wonder¬ 
ed  just  how  crazy  he  miKht  be,  this 
book  is  must  reading. 

For  Gernsback,  to  those  young¬ 
sters  who  have  the  misfortune  to 
have  been  born  recently  (say  since 
1920)  and  who  therefore  know  only 
modern  electronics,  was  the  pub¬ 
lisher  of  a  periodical  called  Modem 
Electrics  back  in  1908  and  there¬ 
abouts,  a  paper  which  still  lives 
gloriously  in  the  memories  of  all 
old-timers  in  radio. 

In  1911,  when  Modern  Electrics 
had  a  circulation  of  about  100,000, 
the  editor  and  publisher  wound 
himself  up  into  some  sort  of  elec¬ 
tronic  stew  and  concocted  a  serial 
with  the  above  title.  He  kept  up 
this  atrocious  bit  of  fiction  for  a 
year,  and  in  it  he  predicted  a  lot 
of  things  now  only  recently  come 
to  pass. 

In  1925,  our  Ralph  became  a 
book,  famous  among  the  science 
fiction  writers.  Early  in  1950 
second-hand  book  stores  wanted 
$50.00  for  a  copy  of  this  first  edi¬ 
tion  and  there  were  few  to  .sell. 

With  forewords  by  I.,ee  deForest 
and  Fletcher  Fratt,  this  little  book 
is  fascinating  reading  and  surely 
will  prove  to  lots  of  us  that  its 
author  is  not  as  crazy  as  we 
thought. — K.  H. 


I.  A  raadam^ntAl  book  that  (Itm  70a  > 
pictur*  pf  tb«  various  matb«matl<'Al 
mothods  and  ph^nlcnl 
macbaolaoka.  t  naiad  tat 
elactriral  circuita.  daval- 
opod  for  uaa  to  automatic 
computation.  Acquaints 
you  with  tbs  Ksnsral  ebar- 
actsr  of  computing  ma« 
ebinss  and  outlines  arltb-  m 
rosttr  tst'hntques  used  la 
tbeir  operation.  Points 
varied  uses  for  largs-scsls 
mat  bines,  eiplains  Impor 
lanes  and  naturs  of  the 
rslattonsblp  betwssn  a 
machine  and  Its  operator. 
and  between  machine 
capabilities  and  tbs  rs- 
qutred  mathematical  tools. 

Alda  executives,  mathema 

tlclana  and  computers 

deciding  which  computing 

system  ta  n.  >st  readily  ap 

plicabts  to  a  given  problem  Describes 

types  of  systems,  physical  components. 

metboda  desk  calculators  large-scale  sv» 

f-ina  data-conversion  e<]u'T'meot.  etc  Hy 

the  sta#  of  Knglneertng  Researrh  Aes«»- 

riatea.  Inc.,  lulled  by  W.  W.  Htlfler.  «lr. 

44«  pages.  M  Ulna. 


in  specific  installations. 


SURVEY  OF 
MODERN 
ELECTRONICS 


Hy  PAUL  O.  ANDRES 
lUtifois  Instttutt  of  Tfihnology 


GIVES  TESTED 
MATERIAL  USED 
8Y  MANY 
MANUFACTURERS 


STRUCTURAL  PLASTICS 


t.  A  compilation  of  selected  Information 
on  the  nature,  propertlea.  snd  utilisation 
of  structural  plaatica  tllvea  chemista 
atructural  engineers,  archites  ts.  aircraft 
destgnera,  etc.  practical  know-how  and 
theory  on  material  fabrication  and  appU- 
tatlons  Hhows  bow  to  davelop,  design, 
and  apply  plaatica  for  efflrient  structural 
use  9ummarties  structural  plaatlc  rs- 
s*Mr<b  Includes  charts, 
graphs,  and  easy  to-con- 
suit  data  R)  U.  C\  Kngel. 
ronsultiinl ;  H.  Hem* 
a  ■  ming.  I  .  riywtiod  f  a.. 
I  ami 

I  Oleiin  Martin  SOI  pga. 

■  M  lllua.  M.50 


a  a  Most  b(H)ki  oa 

•  cleiirooics  drxriba 

y  a  equipment  used  at 

N  a  produced  by  two  or 

y*  1  .  three  cumpaniet. 

Surtey  of  MoJerm 
EJectfomia  gives  you  dau  and  circuica  usc4 
by  nearly  every  manufacturer  in  the  fieldL 
based  on  the  author's  18  years  of  enginecis 
ing  experience  and  10  years  of  technologiaS 
teaching,  this  new  hook  employs  industry 
technique  and  design  to  relate  fundamental 
knowl^ge  with  technical  details. 

Tht  main  tmphatit  it  plactd  on  praclual 
applualion.  The  btMik  examines  the  basic 
principles  of  electnsnic  tubes  and  explains 
their  use  in  such  devices  as  the  automatic 
pilot  and  electronic  measuring  equipment. 
It  covers  tube  applicatiims  such  as  arc 
found  in  the  proximity  fuse,  electronic 
electrocardiograph,  radar,  induction  and 
dielectric  heating  .  .  .  instrumentation, 
ii>mmunicati(»  and  control. 

A  generous  number  of  illustrations — 
many  supplied  by  manufacturers  —  help 
make  this  up-to-date  survey  accurate  and 
complete.  To  examine  this  time-saving 
book  without  obligation,  mail  the  coupon 
today. 

Vpt.,  19W  i22  pages  }80  illus.  |i.7i 


RADIO 

ENGINEERING 

HANDBOOK 


Elertriral  ('.ommuniratioii 

By  ARTHt'R  Leml'ix  Albert,  Profrn- 
tor  of  Communication  Enginetring, 
Oregon  State  College.  John  Wiley  A 
Sont,  Ine.,  Sew  York.  Third  Edition, 
19.50,  593  paget,  $0.50. 

This  new  edition  of  Professor 
Albert’s  u.seful  text  follows  the  gen¬ 
eral  scheme  of  earlier  editions — to 
provide  a  concise  picture  of  all 
a.spects  of  modem  communication 
systems  as  means  for  transmitting 
and  receiving  intelligence  in  the 
form  of  codes  or  voice  or  music 
over  radio  or  wireless  circuits. 

In  the  first  part  of  the  new  edi¬ 
tion  the  author  has  grouped  certain 
basic  subject  matter  useful  to  any 
communication  system;  that  is, 
acoustics  and  electroacoustic  de¬ 
vices,  lines,  filters,  cables  and  wave¬ 
guides.  Thereafter  he  deals  with 
specific  mechanisms. 

There  are  chapters  on  telegraph 


S.  Ilrlnga  you  1197  pwg^^v  of  dvxlgo  data. 
«  barta.  tablva.  rlrculla.  dtagrama.  and 
forrnulaa.  an  InvaluabI#  aid  In  aulving 
radio  cnginr^ring  problf^ma  quickly,  aaaily. 
and  accurataly  Olvea  d^aignera.  engi- 
nwra,  and  radio  tv«  hniriana  yrinrlpi^a. 
atandarda.  and  |>rocrdur*>a  to  get  quick 
anaw-ern  to  routine  and  apvcial  aaaign- 
nienta  in  rommunicat Iona,  broadcaatlng. 
airi  raft  radio,  televlalon.  etc  Fully  re- 
viae'd  for  greater  ua^fulneas  New  aubjvcta 
ln«  lude  i'uvity  magnetrona,  radar  and 
loran.  aequenttal  w  anning.  cryatal  con- 
vartera,  TV  allocation  diak  aral  tubea. 
lobe  Bwift  hing  FAtll4^  hy  Kc4th  Uen- 
n#y.  4tb  Rd.  Ilf?  pga.  fIf.M 


Examine  one  or  all  10  doys  FREE 


McGraw-Hill  Book  Co. 

330  W.  42iid  St.,  N.Y.C.  IB,  N.  Y. 

Head  me  boukit)  cuTcapondlng  to  aumborB  ooolrcled 
beUiw  for  19  dajv  •taailaatiiia  on  atgKmal  la  19 
day*  I  will  rantt  for  bui>li<a)  1  haeg.  pluB  few  cent* 
for  4elt*ary,  ai»«l  return  uavaatad  beoktei  poatpald 
(Wa  pay  for  delltrey  If  you  remit  with  Uua  aoupoa. 
aama  ratum  pnnlaga.  I 


■  •  "  *  APPROVAL  COUPON  ■ 
JOHN  WILEY  &  So*i,  lac  ,  0«pt  E-950 
440  Fourth  A«t.,  Now  York  16,  N.  Y. 
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Ntw  iooili 

I  systein.s,  telephone  exchanife  service 
!  and  systems,  telephone  toll  service 
'  and  systems,  radio  wave  propajf.i- 
I  tion,  antennas,  radio  systems  anil 
a  finai  useful  chapter  on  interfer¬ 
ence  and  noise. 

When  one  considers  that  there 
are  many  thousands  of  radio  engi¬ 
neers  who  have  only  the  remotest 
idea  of  how  to  hook  up  a  telephone 
ind  who  mi>rht  .sometime  wish  to 
lo  so  witho  It  calling  upon  AT&  T, 
if  is  clear  that  a  btsik  of  this  type 
is  not  only  useful  as  a  text  hut  a.- 
t  reference  hook.  This  is  indeed 
the  fact ;  and  this  reviewer,  a  radio 
man,  enjoyed  findinjir  out  what  hap- 
l>ens  when  you  lift  the  h<K>k  on  the 
telephone,  or  how  a  teletypewriter 
works,  or  what  the  Varioplex  sys¬ 
tem  is,  or  the  basic  facts  concern¬ 
ing  the  numerous  carrier  telephone 
.systems  now  in  use. 

Some  of  the  early  history  of  the 
communication  art  is  most  interest- 
iiiK  and  since  it  is  not  allowed  to 
I  occupy  much  space  in  this  hook,  it 
is  distinctly  worthwhile. —  K.  H. 

l'hi»l«M'l*“«‘lrir  in 

ItV  K.  C.  Wai.K»J{.  /'ifmiiit  I’lihlishihy 
Corv.,  .\V-<  Y'<rk.  194H,  .MO  jtagrx, 

Thk  on.lKtT  of  this  British  hook  is 
best  described  by  the  author’s 
wdnls,  .  .  to  present  a  repre¬ 
sentative  seUvtion  of  the  industrial 
uses  of  li)fht-.sensitive  cells  of  the 
^’mission  and  rectifier  types,  with  a 
\ery  superficial  explanation  of  the 
theory  of  operation  of  the.se  de- 
\  ices,  sufficient,  it  is  hoped,  to  make 
the  text  readable  to  pr.actical  men 
'  whose  purpo.se  is  to  employ  elec- 
:  f rolls  rather  than  theorize  about 
their  internal  affairs.”  This  modest 
i  thouK'h  somewhat  verbose  .state¬ 
ment  (as  are  most  of  the  sentences 
in  the  binik)  pretty  well  tells  the 
story. 

It  is  difficult  to  imaifine  a  capable 
industrial  electronics  enfrineer  who 
could  not  Iwnefit  from  this  bcsik. 
One  .scan  throuifh  its  paRes,  just 
ItsikinR  at  illustrations,  should 
briiiR  to  mind  some  possible  idea 
I  for  puttinR  photosensitive  devices 
to  work.  The  final  solution  may 
'  or  may  not  come  from  the  same 
paRes,  but  adeiiuate  information  is 
supplitnl  for  desipn  and  construc- 
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For  low-level  d-c  measurements 
Use  these  new,  triple-purpose 
D-C 

INDICATING  B 
AMPLIFIERS 


stabilized  for  zero  and  go 


Voltage  balance  feedback  (obove)  and  currenl-bol* 
once  feedback  stabilize  goin  .  .  .  provide  virfsKsI 
null  balance. 

cpf  rlFICATIOJj^'  [“ 

.iironvOLT  I  MICRO-MICRO-  I 

NO,  ■>.«  1  “"'^"■’“,1 

0  to  50  or  — 'O  1  JQQ  Micro -Micro-  I 
+  25  Microvolts;  .col.  I  I 

moltipl'*"-  I>2,4,I0,  I  ^  2,5,10,20,50.  1 

20,40  I  ,00  200,  500,  fOOO,  1 

1  2000  I 

ACCUHAcr  I 

.  e  A*L  I  Of  amplifier:  ±0.5  fo  I 

Of  ampl.fi.r|^_0  4%  I  coding  5 

of  coding  ±0  3  1  Micro  Micro-  I 

I  erovolf;  Of  mefer  1  Qf  meter,  ±1%  I 

1  :tl%  '  1 

1  STABIIITV  I 

2.ra  end  Goin  s.obiliz.d  outomat.coHr  No  frim-  I 
!  mer  controls  required  8 

I  ‘SOUIlCf  RESISTANCE  I 

Up  to  10,000  ohm.  1  0  1  megohm  or  more  | 

I  response  time 

1  I  2  to  3*  sec. 

I  2  fo  3*  soc  I 

I  OUTPUT 

1  '“'^^ldonc.“^^5M^hm^"*for'°u'il''r.«^^^ 

I  TToiI  fw^2*0,000  ohm  e.t.rnol  m.t^ 

1  Front  ponol  Eit.  stondord  19 


USE  AS 

•  DIRECT-READING  MICROVOLTMETER 
OR  MICRO-MICROAMMETER 

•  RECORDER  PREAMPLIFIER 

•  NULL  DETECTOR 


These  new  instruments  are  not  only  D-C  Indicating  Amplifiers  but 
are  stable,  accurate  measuring  instruments  as  well.  You  con  us* 
them  in  measurements  with  thermocouples,  strain  gages, 
bolometers  . . .  bridge  and  potentiometer  circuits  .  .  .  ionization, 
leakage,  and  phototube  currents  . . .  almost  any  measurement  of 
extremely  small  direct  current  or  voltage. 

Through  a  combination  of  a-c  amplification  and  unique  balanced 
feedback  network,  zero  and  gain  stability  are  designed  right 
into  the  instrument.  Trimmer  controls  ore  designed  out— elim¬ 
inated. 

Actually  three  instruments  in  one,  these  amplifiers  can  be  used 


Direct-reading  instruments  ...  At  the  turn  of  a  scale-multiplier 
knob,  you  simply  select  the  range  in  which  you  want  to  work. 

Recorder  preamplifiers  .  .  .  with  broad  flexibility.  For  instance, 
one  or  two  degrees  of  temperature  difference  can  be  spread 
across  an  entire  Speedomax  recorder  scale. 

Null  detectors  .  .  .  more  sensitive  thon  most  reflecting  galvanom¬ 
eters,  yet  with  full  scale  response  time  of  only  2  to  3  seconds. 
Leveling  is  unnecessary.  There's  no  worry  about  shock  or  vibra¬ 
tion.  At  the  turn  of  a  range  knob,  you  have  available  a  wide 
choice  of  sensitivities.  External  shunts  are  not  required.  And 
when  using  non-linear  response,  not  only  does  the  instrument 
stay  on  scale  at  extreme  unbalance;  sensitivity  increases  auto¬ 
matically  as  the  null  point  is  approached.  For  details,  write  to 
Leeds  &  Northrup  Co.,  4979  Stenton  Ave.,  Philo.  44,  Pa. 


Jrl  a.l  t  MO  51(1) 
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fOR  TV  RICCIVBR  TESTIRR  ir  FOR  BROADCAST 

Ccfhth 


Fast  and  RaliabI*  TV  Racaivor  Tatting — makes  this 
$co(>e  particularly  useful  in  head-end  position  work. 
Unsurpassed  for  stability  and  fine  trace  .  .  .  excellent 
definition  ...  no  bounce  when  shifting  bands.  Where 
the  sweep  generator  does  not  have  a  baseline,  mea¬ 
surements  can  be  taken  on  the  IX^  amplifier.  Delivers 
maximum  sensitivity  without  sacrifice  of  frequency 
response.  Low  capacity  input  probe  is  provided  for 
trouble  shooting. 

In  Broodcatt  Stations,  it  Pin>pointt  Trouble — helps 
yt>u  stay  on  the  air  with  maximum  performance.  Use  it 
to  check  hum.  noise,  distortion,  modulation,  phase 
relationships;  measure  gain  and  sweep  generator  out¬ 
put;  isolate  defective  components;  determine  frequency 
I  response  of  audio  circuits. 

In  Laboratoriot,  It's  VartaNlo — Fits  many  applications 
where  waveform  study  is  essential.  Built-in  voltage 
calibrator  permits  calibration  of  the  scope  for  voltage 
measurements,  (iives  you  wide  frequency 
response  without  recourse  to  peaked 
amplifier  coupling  circuits.  Straight  re¬ 
sistance  coupling  is  used,  and  the  scope 
can  be  employed  on  frequencies  up  to 
S  me.  Fxcellent  transient  response  with¬ 
in  the  frequency  range  of  the  instrument. 


«■  9  T 

TV  SCOPE  ST.2A 


SPICIPICATIONS 


Vertical  AmpUfler 

Probe  and  AC  —  0,-20%  from  20cyciet  to  SOO  kc  (Square 

Wave  retponte  60  to  40,000 
eyelet.) 

+0,-50%  from  20  eyelet  to  1  megacycle 
wilfigroduol  reduction  In  retponte 
beyond  I  me 

DC— +  0,— 20%  from  0  to  500  kc  ot  fun  goin  letting. 

Sweep  Reitge 

to  cycle*  to  100  he  In  tia  overtopping  renge*. 


Sentifivily 

Vertical 

1.  AC  Input — .015  volti  RMS  per  inch 

2.  DC  Input — 2.0  voitt  DC  per  inch 

3.  Probe — .20  volts  RMS  per  inch 
Horizontal — .4  RMS  voitt  per  inch 


Celibroting  VoKoget 

Seven  AC  voltogei  of  power  line  frequency- .3,  1.5,  3,  15,  30, 
150  and  300  voitt  witK±15%  accuracy. 
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VARIAIIE  PERMEAIIIITY  SWEEP  GENERATOR-ST4A 


Cefnpl«t«ly  Electronic.  No  Moving  Port*.  Using  mn  ex¬ 
ceptionally  wide  linear  sweep,  this  instrument  is  ideal  for 
television  receiver  maintenance.  TV  production  and  devel¬ 
opment  laboratories,  wide  band  amplifier  study,  and  trans¬ 
mission  line  impedance  measurements.  The  front  panel  is 
slotted,  permitting  the  equipment  to  be  removed  and 
mounted  in  a  standard  19-inch  relay  rack.  A  new  Balanced 
Output  Adaptor  (Type  ST-8A),  also  available,  provides 
balanced  300  ohm  output  from  the  sweep  generator. 


SPICiriCATIONS 


fuevncy  Continwowsly  variabi*  from  4  to  110  me  ond  170  to 

220  me.  Con  ba  uiad  ttirough  900  me  on  harmonic  oparotion. 


Swaap  Width:  linaar  from  500  kc  to  grootar  than  IS  me 


Owtpal  Valtoga:  Graotar  than  0.1  volts  from  4  to  110  me 
Craotar  than  0.5  volts  from  170  to  220  me 


MARKER  GENERATOR  TYPE  ST-SA 


Funaions  as  a  crystal  referenced  calibrator  from  1 0  me  to 
300  me.  When  used  with  the  G-E  sweep  generator,  it  pro¬ 
vides  a  multiple  of  markers  spaced  1.3  or  4.3  me  apart  . . . 
or  can  he  used  to  supply  a  marker  or  markers  at  any  fre> 
quency  from  10  me  to  900  me. 


SPICI9ICATIOMS 


FIchsta  Cwtlai  Oscillator i  IS  posIHon  rotary  salacter  switch  salactt  12 
crystol-controllad  fraqvancias  phts  3  hmoobla  ranges  covering  intar« 
madiota  fragstancias. 


Chanaal  Crystal  Accatacy:  .07% 


19  laagas:  3  bonds— 20  to  27  mc;  27  to  37  ski  37  to  50  me 

Accwrocyi  diol  hand  calibrated,  crystal  calibrator  ^.OSHv 


Crystal  Modulator;  Provides  audio  and  Uitarmadlato  fragwancy  locg> 
lions  limultonaoutly  svHh  picture  corriar. 


Crystal  Accuracy:  4.5 mes .05%.  I.Smct.15%. 


Output:  Singla  andad  or  balanced  300  ohm  output. 


ILLUSTRATED  BULLETINS 

I  Complete  information  will  ba  furnished  on  any  of  the  Ganarol 
Electric  test  instruments  listed  hare.  Check  those  you  ore  intarestad 

Iin  . . ,  than  fill  in  and  mail  the  coupon  today. 

C  Scope  ST-2A  Industrial  Tube  Anolyiar 

|r~l  Sweep  Generator  ST.4A  YTW  3 

I — .  Q  Distortion  and  Nona  Analyser 

I  I  Marker  Generator  ST  SA  YOA-I 

H  bolancad  Output  Adaptor  ST-6A  Qj  Sguora  Wove  Ganarotor 
a  I  I  llaouloiad  Power  Supply  YPO- 2  Qj  Industrial  Scope  YNA-4 


General  Electric  Company,  Section  4100 
Elactronict  Pork,  Syracuse,  New  York  I 

Please  send  mn  further  information  on  products  checked  * 
at  loft.  I 


CITY . STATE, 


I 


NfW  ftOOKS 


tion  of  even  the  most  elaborate  in- 
■•tallationK. 

Many  of  the  techniques  discussed 
are  recojtnized  as  havinK  b«*en  in 
existence  for  quite  some  time. 
However,  their  value  is  not  lessen¬ 
ed  by  their  atfe  in  this  case. 

One  p<wsible  shortcoming  of  the 
l><K)k  is  the  lack  of  down-to-earth 
what-tube-do-I-use  and  what-value- 
of-resistor  information  that  is  so 
important  to  many  engineers  and 
technicians.  Both  British  and 
American  liyht-sensitive  devices 
are  discussed. — J.  K. 


Ketlrr  Trley  isioii  Keeeptioii 

WtMiKRow  Smith  and  R.  L.  Dam- 
I.KY.  FMitors  and  Knifinwrs  I.Dl., 
Santn  Unrbiirn,  Ciilif.,  141  pngrs 
fmprr-eorfrrd, 

SPKiIKU'  recommendations  are 
Kiven  for  the  best  method,  the  best 
antenna  and  the  best  accessories 
for  improvinj:  vhf  te’evision  recep¬ 
tion  in  frinye  and  low-siynal  hx-a- 
tions.  Techniques  presented  apply 
to  ditlicult  nearby  hxations  behind 
hills  or  in  canyons,  as  well  as  loca¬ 
tions  far  beyond  line-of-sijrht  paths 
from  transmitters.  Kmphasis  is  on 
practical  rule-of-thumb  data,  with 
theory  included  only  to  yive  a  yen- 
era!  idea  of  the  considerations  in¬ 
volved. 

Of  particular  interest  technically 
is  the  second  chapter,  dealiny  with 
propayation  phenomena.  Subjects 
covered  here  include  Ixmdiny  or 
diffraction  of  tv  siynals.  pickiny  ui) 
of  yround  reflection  after  diffrai- 
tion,  explanation  of  focusiny  by 
diffraction  to  yive  a  strony-siyna! 
reyion  directly  behind  a  larye 
rounded-top  hill,  fix-usiny  by  reflec¬ 
tion  where  a  hill  of  yradually  in- 
creasiny  .slojx*  approaches  a  section 
of  a  parabola,  utiliziny  focu.sed 
yround  reflections  and  reflections 
from  larye  objects,  elimination  of 
yhosts,  use  of  yhosts,  analysis  of 
conditions  leadiny  to  fadiny  and 
flutter,  intelliyent  u.se  of  boosters, 
and  realiynment  of  video  i-f  ampli¬ 
fiers  in  receivers  for  reception  of 
very  weak  siynals. 

Other  chapters,  equally  detaileil. 
cover  receiviny  antennas,  trans¬ 
mission  lines,  mast  installation  ami 
interference  problems.  Kxample,- 
of  practical  data  are  the  recom- 
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Blue  Beaver 
Electrolytic 


CORNELL-DUBILIER 


CAPACITORS  •  VIBRATORS  •  ANTENNAS  •  CONVERTERS 


Butin«ttm«n  coll  it  rvpufotion  . . .  accountants  r«f«r  to  it  at  goodwiH 
.  .  .  production  men  think  of  it  at  reliability.  Reliability  hot  a'dollor- 
ond-centi  value  entirely  oport  from  the  quality  and  price  of  the 
capocitort  you  buy. 

That  it  why  to  many  leading  rodio  equipment  manufocturert  intitt 
on  C-D  capocitort.  They  know  that  C-D't  extensive  monufocturing 
facRitiet,  relioble  service,  dependoble  quolity  ore  features  that  can¬ 
not  be  measured  in  doHars  and  cents.  Typical  of  this  C-D  reliability 
is  the; 


•  Sevrtet  fvrmeM**  pfcvrs  ev»«Ue»rl  by  C-D 
•nfinw'*  nttvf  yvert  et  tMMtcIi  —  intwvt 
law  Ueliefr,  9«»e  ywfaniiewca  et  tiieh  ••<«- 
p«f  twrar;  lane  lifa  at  hifli  vaHagat. 

•  law  canlact  ratUtanca  batwaan  ana^a  ane 
la  ad  wiraa  ane  nagaWaa  laarf  la  can,  ky 
aniaaa  acaantWy  |H***^*ca.  Canlact  ratlaf- 
anca  cbackae  an  halvln  bcMgat  mnd  main- 
tainae  at  law  valaa. 

e  tfMcial  capcKalac  malarial  pravanH  bcaak- 
eawni  vneac  niatl  aevaiia  caneiNanc. 

•  A  paailiaa  acting  Jiaphrogm  vam  —  Aaval- 
apae  in  C-D  laba  —  inawcac  pcapar  aanling 


•  Spaclal  inaalalar  acaanA  paaiMva  laarf  aliiai- 
nalaa  akarla  la  can. 

•  lilTanw  cara  in  acaamWy  la  aliminala  aN 
cantaminalian  plaa  Iba  bnaal  raw  malariala 
aMainabla  inaara  a  anil  fraa  fiam  carraalan. 


ter  daiaili  on  lhaaa  onU  oMtar  C  D  alacirolylict 
wrila  lor  calcrfag.  COtNftl  OuaillCt  IlfCKIC  COt 
aOSATlON,  Dcjt.  KIO,  Sowlli  Ploinfiaie,  Near  Joriay. 
Olliar  plania  in  Now  baUtard,  ■rooktina  end 
Wercailor,  Mata.i  trovidanca,  ■.  I.|  Indianapelii, 
Ind.,  attd  labaidiary,  Tha  ladiarl  Carp.,  Claaa- 
lond,  Ohia. 
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SK  RELAY 

MOWnVMs  FrMrt  »t  y ml  WMiiti 
iaf  wirf  wiriaf. 

con.  POWnt  rr»m  too  milliwMt 
f  4J  warn  D.C. 
eomAcnt  umt  #*  nK~. 

ONMHMOmi  1'/^“  HIOH.  iVu” 
lONO.  >'/»“  WIDf. 

Tbttt  tr*  th*  dimenti0m$ 

/ar  tht  4  PoU  rtUy. 

Will  meet  Army  and  Nary 
aircraft  specifications 
as  a  component  unit. 

CAN  Also  M  nMNISHfO 
KfIMmCAUT  tlAUO 
WltN  SOIMI  TnMINAU. 
nuoJN-snciAi. 


ALLIED  CONTROL  CO.  INC. 


3  EAST  END  AVE.,  NEW  YORK  31,  N.  Y 
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NEW  Miniature 


Teleph 


Relay 


Type 


one 


ft 

4 
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TKVAKC  Bl¥CLtD 
kitaihimg  Rings 


TRUARC  STANOARO 
RtfAINING  RINGS 
(rr^#  *•#«; 


'  4  Triiarc  Rings  save  *2.41  unit  cost, 

Siniplify  Design,  Assembly,  Maintenance 


Convgntionol  Way.  xbii  d«tign  died  on  tho  drowing  boordi,  bocouio 
tho  Dowblin  Compony,  Northbrook,  lit.,  found  th«  timpllfiod  doiign, 
using  Truorc  Rings,  suporior  ond  moro  oconomicol. 


Truorc  Woy.  Truorc  Sovglod  Roloining  Ring  holds  cop  In  ploco,  fokgg 
up  tnd  ploy,  locks  onfirt  ossombly.  Socond  iovolod  Ring  positions  boM 
booring  on  rotor.  2  stondord  Truorc  Rings  position  booring  ond  romovobli 
sooi,  oliminoto  shouldors,  pormit  monufocturo  of  housing  from  stron§^ 
non-pofous,  oosily  mochinod  bross  tubing.  Unit  con  bo  sonricod  in  minutpl 
simply  by  romoving  2  Truorc  Rings. 


WAS  SAVED 


Motorlols  sovod 

docreosod  wall  thicknoss  of  housing  .  . 

oliminoltd  boaring  lock  nut  and  woshor 


The  Dcublin  Union— a  rotating  joint  for  steam,  air,  or 
water— is  simple,  rugged,  easy  to  service.  4  Waldet 
Truorc  Rings  hold  entire  unit  together,  permit  simplified 
design,  cut  unit  cost  S2.4I. 

Improve  and  simplify  your  own  product  design  with  Truorc 
Rings,  and  you  too  will  cut  costs.  Wherever  you  use  machined 
shoulders,  nuts,  bolts,  snap  rings,  cotter  pins,  there’s  a  Waldet 
Truorc  Ring  that  does  o  belter  job  of  holding  parts  together. 

Truorc  Rings  ore  precision  engineered.  Quick  and  easy  to 
assemble,  disassemble.  Always  circular  to  give  a  never* 
failing  grip.  They  can  be  used  over  and  over  again. 

Find  out  what  Truorc  Rings  can  do  for  you.  Send  your 
blueprints  to  Waldes  Truorc  engineers  for  individual  atten¬ 
tion,  without  obligation. 


Mochin*  op«rcrttofift 

bore,  undercuf,  ond  fop  cop  tnd  of  housing 
locoto  cop  on  orbof.  ond  chost  thrtods  • 
Drill  spanner  wrerKh  holes  ...... 

Cut  thread  on  rotor  for  lock  nut  .  .  .  . 

Milt  slot  in  threod  for  tong  on  lock  washer 
Drill  spanner  wrench  holes  in  rotor 


Afttombly  oporotlone  ollmlnotod 

Instoll  lock  wosher,  tighten  lock  nvf,  bend  lug 
Assemble  cop  into  housing . 


TOTAL  SAVINOS 


Woldot  Kohineor,  Inc,  47-16  Auttol  Rioco 
Lofsg  litond  City  1,  N.  Y. 


Rieoso  send  the  new  cololog  on 
Woldei  Truorc  Retoining  Rings. 


1  Compony - 

RETAINING  RINGS  1 

WALDCS  KOHINOOI.  INC  .  LONG  ISLAND  CITY  1.  NEW  TOIK  |  Ci,y 

•AlOCI  teuAVC  etYA'WiM  YMC  >OiUWil—  MTtWf  | 
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b«€ouM  fhm  oppoMd  windings 
or«  on  a  spocial  fiattod  core 

It’s  a  Ward  Leonard  exclusive— a  non-induaive  resistor 
with  Ajrrtoo- Perry  winding  around  a  core  that's  flatted 
on  opposite  sides.  Purpose  of  the  flats?  To  make  sure 
the  crossings  of  the  two  windings  are  ezaaly  180° 
apart— thus  reducing  induaance  and  distributed  capac¬ 
itance  to  an  absolute  minimum. 

For  high  watt  rating  in  a  given  size  unit . . .  low  differ¬ 
ence  in  potential  between  adjacent  turns  . . .  absence  of 
undesirable  high  capacitance— specify  Ward  Leonard 
non-induaive  resistors. 

Write  for  Resistor  Catalog.  Ward  Leonard  Elearic 
Company,  31  South  Street,  Mount  Vernon,  N.  Y. 
Offices  in  principal  cities  of  U.  S.  and  Canada. 


MfW  lOOIS  (coaliaMa 

mendatiund  that  tubular  3«K)-ohm 
line  be  .sealed  at  the  top  but  left 
open  at  the  bottom  to  permit 
breathinK.  and  that  elaborate  and 
costly  antenna  installations  be  pro- 
Uvted  against  rust  and  corrosion 
with  a  coating  such  as  Krylon  plas¬ 
tic  spray.  Zinc-coated  marine  hard¬ 
ware  is  preferable  for  long-time 
weather  resistance.  Screw  eye.s  for 
guy  wires  should  be  used  only  with 
a  sidewi.se  pull,  as  screw  threads 
alone  should  not  be  relied  on  to  take 
the  pull. 

Though  intended  primarily  for 
the  professional  television  antenna 
installer  and  the  amateur  experi¬ 
menter,  this  book  is  al.so  highly 
recommended  for  the  engineer  who 
wants  to  install  or  experiment  with 
his  own  television  antenna  system 
in  a  fringe-area  location. — J.  M. 


Tli<*  Kuilid  .Manual 

By  (leoRc.E  K.  Stkki.inc  and  Robekt 
B.  .Mo.nboE,  U.  I'nn  Soetrnnd  Co., 
Sew  York,  19;>0,  Fourth  edition,  890 
pager,  $12.00. 

It  is  safe  to  say  that  this  volume 
represents  a  comprehensive  study 
of  the  entire  field  of  radio  com¬ 
munication.  The  field  is  broad  and 
its  subdivisions  are  diversified,  but 
the  authors  seem  to  have  had  the 
skill,  experience  and  initiative  to 
weigh  each  phase  and  to  collect  and 
record  a  goo<l  balance  of  general  in¬ 
formation. 

This  fourth  edition  is  a  complete¬ 
ly  rewritten  and  reworked  version 
of  its  already  famous  predecessors. 
Kntirely  new  chapters  have  been 
added  on  such  subjects  as  f-m  sys¬ 
tems,  propagation,  antennas  and 
emergency  efiuipment,  and  there  is 
an  especially  comprehensive  chap¬ 
ter  on  television.  The  other  chap¬ 
ters  have  been  revised  to  include 
the  latest  developments  in  studio 
and  tran.smitter  techniques.  The 
last  three  chapters  list  the  latest 
regulations  governing  radio  and 
allied  arts. 

In  dealing  with  a  subject,  pieces 
of  actual  equipment  are  discussed. 
Complete  circuits  of  typical  trans¬ 
mitters  are  explained  in  detail. 
Mobile  and  marine  installations  are 
thoroughly  treated.  Also  included 
are  chapters  on  up-to-date  direc¬ 
tion-finding  and  test  equipment. 

This  book  is  not  a  radio  engi- 
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.  SPECIALTY  ^  , 
TRANSFORMERS 
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Transformer  Insulation  Problem  Licked! 


Here’s  how  one  perplexing  pri>hleni  was  solved  . .  . 
a  typical  example  of  the  modern  engineering  avail* 
able  at  Vi'estinghouse  for  all  types  of  transformer 
applications. 

The  application:  Flectronic  transformers  on  a 
rectifier  power  supply  circuit  with  high  fretjuency 
and  operating  voltages  up  to  2,46S  volts.  Small  size 
and  light  weight  were  essential.  I'erminals  reijuired: 
seventeen!  The  transformers  originally  used  in  this 
application  couldn't  “stand  the  gaff"  .  .  .  the  high 
voltages  caused  coil  deterioration  because  of  corona 
in  a  matter  of  hours. 

The  Westinghouse  solution:  A  practical  design, 
nt)w  proved  by  hundreds  of  hours  of  successful 
operation,  u  ith  indication  of  indefinite  life. 


To  accomplish  the  objective,  spacings  inside  the 
transformer  were  increased,  but  over-all  dimensions 
held,  by  shrinking  the  size  of  the  core.  Westinghouse 
HI i’FKSIL^  cores,  having  more  Hux-carrying 
capacity,  made  this  possible.  Better  clearances  and 
better  radii  on  leads  were  obtained  by  relocating 
the  terminal  board.  Complete  impregnation  with 
FOS'I  FRI  I  E  *  provided  the  superior  insul.iting 
qualities  desired.  J-tosm 

t/  you  halt  a  loii/(h  transformer  prohlem,  lake  aJtantagt 
of  the  fai  ililiet  of  Vestinghomse  for  quick,  practical 
tolmtions.  Transformers  spetially  JtsigneJ  for  all  types 
of  eleitrical  am/  electronic  circuits,  as  well  at  a  wide 
Seleilion  of  ttanciarJitecl  dttigm .  .  .  produced  in  quan¬ 
tity  .  ,  ,  with  quality.  CmH  yomr  nearhy  VTettinghonse 
represeHlalivt,  or  write  Westinghonte  Tlectric  Corpora¬ 
tion,  P.  O.  Hox  HCtH,  Hittfhnrgh  iO,  1‘enni  yli  ania. 


I 


? 


You  can’t  see  Blaw-Knox  enfjineering— 
it's  there!  You  can’t  see  Blaw-Knox  experi¬ 
ence  in  tower-building — but  it's  there.  You 
can’t  see  efficiency  and  strength  and  dura¬ 
bility— but  they’re  all  there— when  the 
towers  are  built  by  Blaw-Knox. 

...  A  quotation  will  prove  that  there’s  no 
premium  on  Blaw-Knox  quality. 

BLAW-KNOX  DIVISION 

Of  IIAW-KNOX  COMPANY 
3077  Farmcfi  Bank  Building,  Pitttburf 


■  BLAW-KNOX<"»»TOWERS 
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CORNING  GLASS  WORKS 


RIV9  ^  CORNING,  N.  Y. 


ELECTRONIC  SALES  UEPAK  I  MEN 


□XCTWP 


■ 


[i:ot 


WL 
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Design-Unlimited 


WITH  CORNING  METALLIZED  GLASS  INDUCTANCES 


.  I  ASou«  the  only  limiting  fac- 

l  ]-  •or  •••  (Corning  Metallized 

I  Glass  Inductances  is  that  they 

cannot  he  designed  to  operate 
much  below  ^0  Megacycles. 
Aside  from  that,  just  give  us  your  specifications  and 
(.orning  engineers  will  quickly  design  and  send  you 
samples.  Once  approved,  they  can  be  easily  duplicated 
to  surprisingly  close  tolerances  on  a  production  basis. 

VC'hen  special  tuning  charaaeristics  or  convenient 
terminating  areas  in  inductances  with  fine  turns  are 
desired,  variable  pitch  coils  are  easily  supplied. 
Double  pitch  windings  are  available  for  r.f.  trans¬ 
former  or  inductive  coupling  purposes.  The  conduc¬ 
tor  width  may  even  be  modified  to  give  you  distrib¬ 
uted  parameters.  Gaps  between  turns  can  vary  from 


as  little  as  .020"  to  as  much  as  one-eighth  of  an  inch. 

Fixed  tuned,  permeability  tuned,  or  permeability 
tuned  inductance-trimmer  combinations  can  be  sup¬ 
plied  with  appropriate  powdered  iron  cores  and  con¬ 
venient  mounting  bushings.  Assembly  can  be  made 
by  conventional  methods. 

(Corning  Induaances  offer  many  special  advan¬ 
tages.  High  temperature  stability  due  to  low  expan¬ 
sion  coefficient  of  the  glass  coil  form,  and  the  low 
temperature  coefficient  of  the  dielectric,  results  in 
negligible  drift  characteristics.  Minimum  allowable 
Q  is  150.  The  smiK)th  glass  form  assures  noiseless  tun¬ 
ing.  Rugged  and  durable,  they  can  stand  repeated 
handling.  Assembly  costs  are  lower.  Vt'baiever  your 
induaance  requirements,  Corning  engineers  can 
help  you.  Write  for  further  information  today. 
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NlW  lOOKS 


I  CONTROLS 


Really  Smooth— Outstandingly  Quiet— Fully  Dependable 


MANY  TYPES 
AVAILABLE  FROM 
STOCK 
and  through 
Shollcrott 
partt  dittrlbutort 


All  STANOARO  FIXEO  ANO 
VARIABU  TYRES 


lAOOlR  ANO  BALANCED 
lAOOER  CONTROLS 


BAIANCIO  H  CONTROLS 


POTENTIOMETERS 


VARIABLE  IMPEDANCE 
MATCHING  NETWORKS 


V  U  METER  RANGE 
EXTINOING  ATTENUATORS 


STANOARO  ANO  SPECIAL 
FIXEO  PADS 


SPECIAL  NETWORKS 


P trhaps  you've  noticed  how 
frequently  Shallcrovv  attenuators  now 
appear  in  the  finest  audio  or  communi¬ 
cations  equipment?  Dr  how  often  they 
are  chosen  for  replacement  purposes? 

There's  a  reason!  Improved  design, 
materials  and  production  techniques  have 
resulted  in  a  line  that  sets  new,  higher 
standards  of  attenuation  performance  for 
practically  every  audio  and  communi¬ 
cations  use. 

Shallcross  Attenuation  Engineering 
Dulletin  4  gladly  sent  on  request. 

Shallcross  Manufacturiii{  Co. 
Dial.  E- 1  00  Cillii|0ali,  Pa. 


RESISTORS  -  INSTRUINCNTS  -  SWITCNCS-ATTCNUATORS 


iieeriiiK  education  in  it.self.  it  in 
not  the  kind  of  hook  one  read.s 
cover  to  cover  (890  large-.size  pajre.* 
with  over  800  illustrations).  How¬ 
ever,  it  fills  the  bill  as  a  ready 
reference  for  the  engineer  and  or 
ojierator  who  needs  a  quick  answer 
to  routine  or  special  questions  and 
problems.— J.  F. 


THUMBNAIL  REVIEWS 

TKI.KVISloX  not  I'.Aim  >MK.N.  H) 
I'^.lwitril  -VI.  .Noll  Til.-  Ma<  MIlUii  Co.. 

Y»*rk.  paic**>».  17.00.  of 

vi)*i(»n  cin'ult)*.  with  «?rn|>ha}vis  on 

•‘♦•rNit  injj  ts,  for  nonviiKinea  rlng 

TT-atlTTf* 

TKIl'KK  PIMaK-V  Available  from  Hi'A 
Alipvtribiitorh.  75  ('erlt^.  <  Nimpilatton  of  Iaam* 
ilinKrainn  of  ovt  r  tub*'  arrangod 

HN  thr»*e  bb-ntlt-al  txHikli'tf*  in  firtKl*’ 

Mpirabtiir.dinK  i'<xvrr  so  up  to  three  desired 
diuKraniN  may  be  mi'h  and  atudled  ^l• 
tnulUineouHly. 

Hlftll  l*<)\VKK  ri  U'iK  TUANSl-XfiaiKH 
DKSliJN  ANI»  I)KVh;ia<U*.MBNT  Section 
of  re|H>rt  by  Armour  UesA'itrch  Kounda- 
tb»n  f«»r  Etureau  of  Ship-H.  22'j  |AaKe».  $h 
in  rnicrohlm  or  |3H)  7S  in  photosUit,  from 
lailintry  of  i>>ngret*.H.  rhot>Mluplioation 
Service.  I'uidicatlon  Hoard  Hrojert.  Wush- 
initton  25.  Ii  t*.  Int*  nded  to  minimise  um- 
of  xkitted  hlKhly-trained  desiKn  talent. 
tJivea  lh«‘**ry  *»f  puNe  traMbformern.  de 
talli  Yif  Armour  Interleaved  windinfr  de- 
itiKn  that  pla«'eH  primary  ami  aecondary 
i'^>ndurtor>v  in  a  ^lnKle  layer,  anti  }*teps 
In  eUM*trlcal  and  Tne«  hanlral  <)eslKri  prix- 
'  re«lure  for  devebipmefit  to  meet  ape<’iflc 
re<|ulreineniK 

OF  00|/>n  SKNSITOMK- 
TllV.  StHiety  of  Motion  FlcliirE*  and  Tele* 

1  vNlon  Kiufineers,  S42  MadlAon  Ave..  New 
YF*rk  17.  N.  Y.  72  paifeA,  1100.  liable 
text  deallDK  w'lth  lontruiiieitts  available  for 
coltFr  re'•••a^<  h  and  iiuallty  control  in  con- 
neotlon  with  commercial  color  procewNej*. 
Contains  ^e^'tlonH  on  S«*nsitometrlc  Fx- 
m'euree.  The  l’rY»<'e.M>lruf  of  Seneilometrlr 
TeMta,  Quantitative  FNaluatbxn  of  the  In»- 
•iK*',  I  >*nsitom«‘ter  He^lKn  l>rlTtciple». 
TranAAforniatlonH  H»  tweeij  Intettral  nn»l 
.Xnal  vtIcEil  Denaitie.v*.  Interpretation  of 
Sen.Mitontetrlc  UeiAUlte.  Statist  tea) 
of  4'olor  Sennltometry.  and  Ueferencea. 

TirK  SHWTAI,  THFOKY  OK  HKLA- 
TIVITY.  By  Herlu-rt  IMnale  Methmm'H 
M'*no*rraph*  on  Phy-Nlral  SubjertH  (Hrlt- 
i*vh>.  published  It\  i' S  .\  bv  .lohn  Wiley 
^  Sonw.  Inc.  N’ew  York.  lf*50,  04  paaejA. 
$t2?v  Third  edition  t>f  monograph  f\r}«t 
published  in  15*4<*,  based  on  sh<»rt  rourj»e 
I  of  leidureM  ifiven  to  stti<b  nti«  at  Imperial 
Folleee  Tri*atmenl  Involves  development 
<'f  whi'le  form  of  the  theory  from  a  r*'- 
deflTsilUin.  ainnt;  ordinary  scientific  line«. 
of  tin-  m*  a^ur*  im-nt  of  U  ntrth 

\\  AVK  Hy  If  H  laim< nt 

j  M«fhuens  MonoKT.iphs  on  rbysbal  Sub¬ 
jects  tHritish).  pulilisiieii  in  F  S  .\  bv 
John  Wiley  A  S«»ns.  Inc.  \«w  York.  IV.’.n, 
11H  pa>r»  .s.  II  r.A.  Thirxl  «  Tlltlon  of  mono¬ 
graph  first  piihUshed  in  1042.  with  a  tiunt- 
'  b»T  ftf  new  SA'Ctlons  a  new  chapter  ami  a 
)  biblliAtf rajthv  brouKht  up  tx*  date.  Fovers 
theory,  attenuatbvn  and  stability  of  waves 
w'/*\e  irubleM  a»  re.sY»nat'*r«*  ami  radiators 
ind  rectangular  ku  de  te<'hnii|uea. 

1 C ^>JI STANCH  W KTA  »I  NO-  - 1 0>^IONIN<  1 
T«>orAN<7.  and  APPMCATIONS  Hv 
Wallai'e  Stanley.  ProKfesaive  Welder 
Fo  .  l>etr*»lt.  M*'<fraw-Hl11  Hf-fi'U  Fo  .  New 
YT*rk.  1050.  320  pacen.  $7  50.  Hat  kirround 
nr  baalc  information  on  resistance  weld¬ 
ing.  charac*teTlstlca  of  standard  equlpTTvent. 
deslirn  conableratlons  for  products  to  l»e 
.♦ssembb'd  bv  resistance  spot,  pr«»Jex*tlon 
'•earn  or  flash  butt  welding,  evaluation  »*f 
w«  bl  fiualltv.  practh'al  xl.ita  x»ii  Kettinif  the 
mt*st  xitit  (»f  reslstam  e-weblimr  extnttunent, 
»nd  lime-.savlnn  texhnhjues  Ifiirbty  prax-- 
tlx'al  lMH>k  f(«r  etiKlneers  as  w*')!  as  produc- 
•  tlon  men.  of  real  value  tix  eI*H  trr*nic  eii^ri 
neera  who  work  with  welders  evi*n  thonrii 
]  by  Intent  the  author  has  iksnxxred  the  huI* 

I  jei  t  of  ele<'tri>nic  weblinK  »'«*ntrA>la 
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52,600  Seamless  Nickel  Cathodes... 

'laniliiig  on  finl  < oiiii>ar«'il  hiiIi  a  ruler, 
ai,i|  an  onliiiarv  inn  iiiuler  a  lenx.  • 


Which  It  Thm  B»ft»r  For  Your  Product 


Ihctrorac  troducfi  for  mmporl  through  Drivor-Homt  Company,  Harhtert,  Now  Jortoy  •  Harriton  6  4800 
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INSULATING  SPLICE  of  hiRh  voltage  lead  to  picture  tube  neatly,  quickly  with  “Scotch”  No.  33  Electrical  Tape. 


What’s  new  in  TV  repair? 
Safe,  speedy  plastic  tape! 


M  ore  and  im)rc  TV  rcpainncn  arc  saving  money  on 
service  contracts  with  "Si'otch”  No.  J3  Electrical  Tai>e. 
This  plastic  hacked  tajie  provides  safe,  snug  protection 
for  all  wiring  Makes  it  easier  to  splice  leatls  than  to 
replace  them!  Difficult  soldering  is  elnninatcd.  Rcjiair 
t  line  IS  cut  ns  much  as  SO'  . 

And  customers  are  happier,  too!  Plastic  tajie  in  TV 
sets  hel|>8  eliminate  “snow”  and  "ghosts,"  improves 
signal  to  noise  ratio. 

Try  “Scotch"  No.  J3  Electrical  Taiie  on  your  next 
insulating  job.  Write  Dept.  ES  105  for  complete  in 
format  ion. 


WRAPPING  IfADS  with  “Scotch”  No.  33  Electneal  Tape  prevents 
(trying  and  cracking  of  original  wire  covering. 


Quick  facts  about 
"Scotch”  No.  33  Electrical  Tape 

•  THIN  CAIIPCR  only  .007  inch  thick,  mak^t  a  n^ot 
wrap 

•  HIGH  DIELECTRIC  STRENGTH  over  7,000  volt%. 

^  TOUGH  pla%tic  backing  it  obration  rettttant,  uo* 
oRected  by  vrater,  acidt.  alkalies,  olcoholt,  eapowre 
to  tunlight,  ram,  v>ow,  ice. 

•  P  S  for  perfect  high  heat  mtulation  fry  "Scotch” 
Electtkal  Tope  No  77  with  thermosetting  adhesive, 
glct«  doth  backing 


Electrical  Tape 
No.  33 


Mexte  in  U  S  A  t«v  MINNKSOTA  MINING  fk  MFG  CO  .  St  Paul  h  Minn  .  alw*  makert  of  other  "Scotch  '  Brar 
pT^uir  •rn*:ti\e  Ta|sr«  "Siotih  '  S»»unst  Ta|»c  ■'l^mj^racar’  Ruht»m/r»l  Cikatm^.  "Scotchlite'  Hertct  ti’ 

S>irrt*n|i  Satrt\  Walk  N<in  Shp  Surta.tiia,  ■’tM  '  Ahrattven  tM  ’  Adhcaivra.  Grnrrai  Eiport  Dure*  Abrativ 
CtMp  Nrta  K  nhellr.  N  Y  In  Can*>la  Canadian  Dum  Ahrativm  Ltd  Brantford.  Ontario. 
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ROSIN  CORE  SOLDER 


L»)«ik  for  the  orange  package  .  .  .  the 
sail)  popular  soKler  for  use  m  electrual 
applications  u  here  bonding  must  be 
secure  and  tree  from  corrtision. 


you  need  is  heat'  Federated  Rosin 


sues. 


Federated  makes  ei  ery 


commercial  solder 


composition 


guaranteei 


liM 


METALS 


Division  of  AMERICAN  SMELTING  AND  REFINING  COMPANY 
120  Broadway,  New  York  5,  N.  Y. 

OFFICES  IN  PRINCIPAL  CITIES  ACROSS  THE  NATION 


tLfCTHONICS  — Octolier,  »950 


\ 


High  VoJtage  Traniformer 
for  Teiting  Diefectric 
Strength  —  a$  ieen  in 
National’i  Reseorch-'  Lob-, 
oratories. 


Tuaes  AT  woaic 

fCM>i*iw4  *t»m  y  111 


iZMtfr 


nC.  1  Poaitlva-^rki  blockiaq  oacUlolor 
provide*  o*ctUo*cop«  Un*  bo** 


inherently  a  jfood  sawttKith,  its 
shajH*  unaffected  by  chanKes  in 
circuit  constants  and  voltaKes;  fre¬ 
quency  is  substantially  in<le- 
pendent  of  plate  supply;  and  saw¬ 
tooth  amplitude  is  independent  of 
frequency. 

Referrinjf  to  Fijr.  1,  one  half  of 
a  double  triode  is  connected  as  a 
blocking'  oscillator,  with  the  irrid 
resistor  returned  to  a  hitrh  posi¬ 
tive  potential,  conveniently  the  B  • 
supply.  This  bias  linearizes  the 
sawtooth  volta>re  by  makin^r  the 
total  voltajre  across  the  jrrid  or 
char>fin)f  resistor  larjre  compared 
to  the  incremental  voltajre.  Part 
of  the  Krid  resistor,  /i’„  is  variable 
as  fine-freipiency  adjustment. 
Coarse-fre<|uency  control  is  effected 
by  switching  capacitors  at  C,. 

The  o.scillator  coil  is  not  at  all 
critical  in  desijrn.  Circuit  in  Fijf.  1 
uses  two  close-coupled  windinjrs  of 
about  20  turns  of  No.  30  wire  on  a 
3  8-inch  form.  Best  results  are 
obtained  when  both  grid  and  plate 
coils  are  the  same  size  with  no 
tunintr  capacitors  connected  across 
them.  Sawt(H)th  amplitude  in¬ 
creases  with  the  Q  of  the  coil,  and 
is  hijrher  with  low-mu  tubes  than 
with  hijrh-mu.  The  r-f  frequency 
of  o.scillation  is  relatively  unim¬ 
portant.  No  attempt  was  made  to 
design  for  “snap”  operation,  in 
which  the  discharjre  of  the  jrrid 
capacitor  is  effected  in  a  sinjrle 
cycle  of  o.scillation. 


National’s  Continuous  Research 
.  .  .  the  ansiuer  to  your 
Improved  Profitable  Products 


It  will  pay  you  to  uic— 

\  tool'll,  horti-likf  iiiJliTi.d  uilli  hit’ll  do-- 
h-i  Inc  .iml  iMis'liaiiiral  «lrriij:lli.  I.xi  i-llriit 
tioi<'liiii.ilidiU  and  foniiiiit’  qii.ilili«--.  great 
re-i-laiK  r  to  wear  and  ahra-ion,  long  life, 
light  weight.  J'heeix.  |{<mIk.  I  lilies,  8pe<jal 


itamiMtod  PIASTIC 


SyneAeoitiinfion 

The  other  triorle  I’,  is  used  for 
the  purpose  of  sync  injection,  and 
is  connected  as  a  cathode  follower. 
The  200-/i/if  capacitor  across  the 
cathiKle  resistor  provides  r-f  by- 
passinjr.  If  very  hi^h  sweep  fre¬ 
quencies  are  not  desired,  a  cap.ac- 
itor  of  22  /i/i{  or  so  from  the  ttrid 
of  I',  to  jrrounil  will  help  improve 


Niiliorio/  K'Wrtift/i  <ifi</  /  ngiriiv*!  irig  rit  r  itrr  iimiliittif  tii  r 
o/i/i  gill  loll  fo  i<«i  vJiv  \iair  x/M’t  ifti  il.tfiitfmirtii  fiiijilrm 


ithiml 


WILMINGTON 
Offic«i  in 


DELAWARE 
Principal  Citiai 
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SPECIALLY  DESIGNED  FOR  USE  WITH 

SENSITIVE 


THERMO-REGULATORS 


New 

ADLAKE 

No.  5000 

Mercury 

Relay 


B«Hau.st‘  of  its  amazingly  high  load-input  ratio,  tho  No. 

n'lay  oporaUw  at  115  volts  60  cyrifs  on  only  0.(X)7 
amptTf  — a  fraction  of  the  current  TOnsumed  by  any  other 
type  of  mercury  relay! 

It  i.s  ideally  suited  for  use  in  electronic  tula*  circuits 
where  the  output  of  the  tul)e  Ls  limited.  With  its  low 
ampc-rage  operating  the  coil,  the  contacts  will  handle  5 
ampj-n's  at  the  same  voltage  —  and  teats  indicate  the 
No.  50tK)‘8  life  to  lx*  ovc*r  30  million  operations! 

It  can  lx*  u.sed  as  a  pilot  rt*lay  operating  from  a  very 
sensitive  thermo-regulator— .serves  equally  well  for  high 
.and  low  temp»*raturt*  control— and  functions  perfectly 
with  either  mercury-and-glass  or  hi-metal  regulators. 

FX>R  FiJU.  INFORMATION  on  this  sensational  n*lay,  wriU* 
The  Adams  &  Westlake  Company,  1107  N.  Michigan, 
Klkhart,  Indiana.  No  obligation,  of  course. 


Every  ADLAKE  Mercury 
Relay  offers  these  advantages: 

9  Hermetically  sealed  —  (dust,  dirt, 
moisture,  oxidation  and  temperature 
changes  can't  interfere  with  operation) 

^  Silent  and  chatterless 

9  Requires  no  maintenance 

%  Absolutely  safe 


Monwfocturers  of 

Hermetically  Sealed  Mercury  Relays  for  Timing; 
Load  and  Control  Circuits 


TMI 

Adams  S  Westlake 

COMPANY 


Ettablith»d  1857 


ELKHART,  INDIANA 


New  York  •  Chicago 
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STOODART  AIRCRAFT  RADIO  CO 


66**  SANTA  MONICA  BLVD.,  MOULYWOOD  38.  CAl  IP 
.  M.II.Mi>  9;  9* 
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a  completdine  of 


Rectifiers 

Small,  ligh^Nr•tgM  a*c  to  d^c  powar  svpply  wnitt 
for  u««  With  cotfiodo-roy  tolavUion  Comoro 

fubof  ar>d  rodar  indicator  Kopot,  oloctron  micro - 
»copot,  ond  timtior  )obt.  Typicol  Output*  oro  7, 
9  and  13  kv,  low  rogulotion  tho  /'kv  unit 
illustrotod  do#t  not  oacood  3.5%  rogulotion  por 
0.1  milliamporo  load,  bold*  rippio  on  output  volt- 
ago  to  Utt  tbon  1  %.  Siiu,  only  6*  ■  6*  »  7* j 
woight  B  lb 


hermetically 
sealed 
oil-filled 

HIGH-VOLTAGE  COMPONENTS 


Pulse  Transformers 

PuUo  tronsformuri  for  uto  with 
•ithor  hord-tubo  or  lino*typo  modu- 
lotor*.  Availoblo  in  voltago  rating*  of 
10  kv  or  obovu.  Thu»«  unit*  oro  idoai 
for  rador  application*,  stopping  up 
or  down,  impodanco  matching,  phasn 
rovorsing  and  ploto-curront  moosuro- 
mont*.  Also  suitablo  for  nwcloor 
physic*  ro*oorch  work,  toloviston  and 
Humorous  spocial  opplicotions  in  and 
Out  of  tho  communications  fiolds 


Resonant  Reactors 

Rosonant’Charging  roactors,  occu- 
ratoly  dosignod  and  constructod  for 
radar  sorvico.  UsuoMy  roqutrod  in 
ratings  of  40  kv  and  bolow,  1  amporo 
and  bolow  and  300  honriot  and  bo* 
low.  Highor  rotings  aro  boing  built, 
and  con  b«  considorod.  Whon  ro« 
quirod,  small-  and  modium-sito  do* 
signs  can  bo  providod  with  3  to  1 
rango  of  indurtanco  odjustmont. 


Filament  Transformers 

Filamont  tronsformors  availoblo 
with  or  without  tubo  sockot  mountod 
intogrol  with  tho  high-voltago  tor- 
minol.  Low  capocitonco.  Rotings  to 
match  ony  tubos;  insulatod  to  prac¬ 
tically  any  roquirod  lovol. 


Illustrated  here  are  typical  high-voltage  com¬ 
ponents  manufactured  by  General  Electric. 
They  can  be  built  to  meet  Armed  Services 
requirements.  All  are  oil-filled  and  hermetically 
sealed  —  with  excellent  ability  to  withstand 
mechanical  shocks  and  to  opierate  continu¬ 
ously  for  long  periods  in  widely  varying  tem¬ 
peratures.  Apparatus  Dept.,  General  Electric 
Company,  Schenectady,  N.  Y. 

Your  inquiries  will  receive  prompt  attention. 
Since  these  components  are  usually  tailored 
to  individual  jobs,  please  include  with  your 
inquiry,  functional  requirements  and  any  phys¬ 
ical  limitations.  Wnte  to  Apparatus  Dept., 
42-328A,  General  Electric  Co.,  Pittsfield,  Mass. 


GENERAL®  ELECTRIC 
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cartridges 


The  little 


that  fill  the  Big  need 


for  High  Fidelity 
Phonograph  Reproduction  • 


<ioa\iul 
for  \iil«>iiiiu« 
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the  isolation  of  the  sync  source 
from  retrace  pulses. 

The  sync  voltaKe  required  is 
hijfher  than  with  jras  triodes,  but 
is  not  excessive,  laj.ss  sync  input 
is  required  at  lower  plate-supply 
voltages.  Otherwise  the  plate  Volt¬ 
aire  makes  no  difference  except  in 
the  amplitude  of  the  output  wave. 
Voltajres  from  75  to  300  have  been 
found  satisfactory. 

Trials  with  plate-bbK’ked  oscil¬ 
lators  indicate  that  they  are  re¬ 
markably  free  of  hiKh-frequency 
limitations.  Their  inherent  defect 
is  that  blockinK  action  is  proper 
only  over  a  comparatively  small 
ranire  of  charirintr  resistance — not 
over  2  to  1.  The  best  tube  is  a 
medium-mu  triisle  with  a  hi|rh 
ratio  of  mutual  conductance  t<» 
plate  current  at  low  values  of  jilate 
current. 


SHURE  BROTHERS,  INC. 

11*  WIIT  HIMON  »TtllT,  CHICAOO  10.  ILL  •  CAtli  ADOAISSi  SHUtlMICRO 


Hv  JoH.N  K.  C'l.KMKNS 


fi*  sttirt  h  l  ir 
Ft  tinfiitlr ,  I  mi 


Co.WlAl.  may  be  used  to  feed 

balanced  horizontal  antennas  with¬ 
out  interference,  noise  pickup  or 
power  loss  due  to  unbalanced  cur¬ 
rents  in  the  outer  shield.  The 
familiar  delta  match  is  u.sed.  The 
outer  shield  is  bonded  to  the  center 
of  the  antenna  while  a  shorted  .sec¬ 
tion  of  cable  resonates  with  the 
inductive  reactance  of  the  system. 

('oaxial  cable  has  advantaites  over 
unshielded  or  open-wire  line  in 
almost  every  transmi.ssion-line  ap¬ 
plication.  Generally  six'akinir,  atten¬ 
uation  is  lower,  making  it  particu¬ 
larly  desirable  when  the  line  must 
be  relatively  lonjt.  For  receivinfr 
applications  the  low  noise  pickup 


BlBl.KN.KAniY 


S  'Tim**  Han**}*.’ 

York  i;#43. 

<*hanic.  « K'.nllatnr. 

i»  ITih.  lyin 

SuiZfr.  A  Will**  KaiiK**  .''hw 
rtliT.  Hr  t  Set  ittHlr.  p  7’'.  .I.m  I'.Ml*. 

A  W  Ki'fli.  Fny%»*rr,  2.%,  p 

::in.  11*4^ 

Ki-atfi  A  I'ull»n,  /*ri*#  IfiE.  31,  p  4<‘I.\ 

J  I,.  l*ott**r.  i'rm'  IKK,  p  713.  IH.IS 
liliH'klnic  f  K»  \'  Nn.  Inatr.,  lii, 

p  010.  <>i-t  1!I4! 

n.  (’  Kli*inl!i»c-\Vl1Uanif*.  A  Slnjrlf- Valvi* 
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NiW  SHURE 


VERTICAL 

DRIVE 


CRYSTAL  PICKUP  CARTRIDGES 


TUICS  AT  WOkK 


(COfOlSIMd) 


Mik  lIunKH  often  mme  in  little  pnckaiteM  .  So  it  is  with  the 
superlative  new  Shore  "V’ertical  Drive"  Crystal  Cartrid(te». 
'I'hey  reprinluce  all  the  re*-orded  music  on  the  new  fine- 
(triMive  reeordinics  — a  repnaluction  that  meeta  the  strict 
risjuirements  of  hiith  compliance  and  full  fidelity.  The  "V'er- 
ti<  al  Drive"  cartridites  are  requisite  for  the  critical  listener  — 
the  lover  of  fine  music.  'I  hey  are  especially  rec'ommended 
for  those  applications  where  true  fidelity  is  essential. 


WI2A 
WliAl  Imr 
TURNOVfR  b«Hi  ttaMtwS 
MODflS:  •»*  *!«• 


MNOli 

MODIIS: 

WIIA  Iwlliw- 


I'nusuallv  hiithly  compliant.  lhea»‘  Vertical 
Drive"  Cartrulites  will  faithfully  track  atand 
anl  records  with  a  force  of  only  ♦>  (trams  — 
mu  ro  ((r<Mive  reconls  with  a  force  of  only  5 
Krams  an  adihal  protection  for  treaauml  re- 
cordinits  Will  tit  standard  or  sja-cial  mount- 
incs  Have  more  than  adequate  output  fur 
the  averaxe  audio  staite. 


The  shortest 
distance 

between  gvessin9 
and  knowing 


Fast-moving  machines  are  hard  to 
study  under  actual  working  con¬ 
ditions.  But  with  high  speed  mov¬ 
ies  you  can  slow  down  fast  action 
to  a  pace  the  eye  can  follow. 


With  the  Kodak  Hiph  Speed  Cam¬ 
era  you  can  uke  pictures  of  your 
problem  (up  to  3200  a  second  on 
regular  I6mm  movie  61m).  Then 
you  can  see  the  operation  clearly 
— enlarged  on  the  projection 
screen — slowed  down  200  times! 
You  can  see  the  reasons  for  exces¬ 
sive  wear,  faulty  operation,  noise, 
vibration,  or  early  failure.  What 
you  see  can  point  tne  way  to  better 
design,  better  methods,  better  per¬ 
formance. 

High  speed  photography  is  not 
difficult,  and  iu  cost  is  small  com¬ 
pared  with  the  savings  it  makes 
possible.  For  more  information, 
write  for  the  booklet  “Magnifying 
Time”  or  for  loan  of  the  16mm 
demonstration  61m  made  with  the 
Kodak  High  Speed  Camera. 


EASTMAN  KODAK  COMI*ANY,  Industrial  Photographic  Division,  Rochester  4,  N.  Y. 

/frffA-Spffei/ Movies 

. . .  another  important  function  of  photography 


Ofiitsl  V.  S.  CmU  Ctutni  Pifot$ 


(‘ilSV 


to  see  ..  , 


On  a  nice  clear  day  findinf;  an  iceberj;  is 
pretty  easy  even  though  nine-tenths  of  its 
hulk  remains  Ix-low  the  surface. 

Hut  M>me  other  sea  prowling  isn’t  this 
simple.  Locating  submarines  or  sunken  ob¬ 
jects,  charting  the  ocean  lh>or  or  "seeing" 
the  sha|H-  of  the  channel  Ix-neath  calls  ftir 
the  uw  of  intricate  electronic  devices. 

Ldo  has  beeti  a  leader  in  the  resc'arch  and 
devel«)pment  of  depth-finding  instruments 
and  sonar  ec|uipment  with  which  to  find 
out  much  more  easily  and  clearly  what's 
below. 

Alre.idy,  Ldo  cijuipment.  designed  and 
manuf.ictured  for  the  I’nited  States  Navy, 
IS  making  |>ossible  new  .iccuracy  in  under- 
w.iter  detection  techniejues. 


EDO  CORPORATION  •  COLLEGE  POINT,  N.  Y. 


TNDER-Vt  ATER  "EYESr 

Etlo  has  (li-vclopc-sl  and  manufactured  for  the  IL  S. 
Navy  a  new  sonar  device  which  makes  it  possible 
to  see  the  shape  of  the  (Kean  ricKir  both  below  and 
to  either  side  of  a  ship. 

Known  as  the  (  ontour  Bottom  Scanner,  the 
instrument  gives  a  continuous  picture  of  the  bot¬ 
tom's  profile  on  a  cathode  ray  tube.  It  has  many 
potential  uses  for  navigating  in  shallow  waters 
and  liKating  sunken  objects. 

The  C.  B.  S.  is  but  one  of  a  wide  variety  of  elec¬ 
tronic  devices  developed  and  perfected  by  Edo's 
highly  (|ualihed  electronics  engineers  who  have 
iH'hind  them  Edo's  twenty-five  years  of  disersihed 
expierience  in  engineering,  precision  manufacturing, 
research  and  development. 

For  a  complete  picture  of  Edis's  activities,  you'll 
entoy  reading  our  recently  published  Twenty-Eifth 
Anniversary  booklet.  Write  Dept.  ES-'t,  Edo  Cor¬ 
poration,  (College  Point,  N.  Y.  for  your  copy  today. 
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ousc 


SingU  Phat*  Bridge  Comparison 
with  only  Ono  Coll  in  Parallel* 


26  VOLTS/CELL  AC 

(20  VOLTS  OQ  _ 


Wfestin^< 


lOUSe  33  VOLTS/CELL  AC 

(24  VOLTS  DC) 


with  Pecfox  Selenium  Re€iiHers 


An  exclusive  Westin^house  process  of  manu¬ 
facture  assures  lowest  rate  of  forward  aging 
and  constant,  uniform  cell  performance. 

Test  the  Kectox  under  your  own  conditions. 
Try  a  sample.  Figure  your  own  savings— in 
space  ...  in  weight  ...  in  dollars.  Phone  or 
write  your  local  Westinghouse  office  for  details. 
Westinghouse  Electric  ("orptiration,  P.  O. 
Box  868,  Pittsburgh  30,  Pennsylvania, 


The  above  graph  shows,  strikingly,  the  dollars 
and  cents  savings  possible  with  Rectox  Sele¬ 
nium  Rectifiers. 

The  reasons? 

High-voltage  cells— 24-volt  d-c;  33-volt  RMS 
compared  to  conventional  20-volt  d-c;  26-volt 
R.MS— mean  fewer  cells  per  watt  output.  And 
since  each  plate  stands  more  voltage,  smaller, 
lighter  stacks  result. 


In  a  hruige  circsat,  lolsi  tarings  are  the 
pToJust  of:  the  cells  sated  in  series  (due 
to  24  volts  d-c  per  cell)  tssnes  4  (the  number 
of  arms  in  the  bridge)  times  the  number  of 
cells  in  parallel  in  each  bridge  arm.  For 
example:  A  4-f-3  connection  tut  to  4-4-) 
by  use  of  one  fewer  cell  in  series  per  arm 
means  I  saved  x  4  x  )  or  12  total  cells  saved 


Rectifiers  A  Chorpers  for 
ALL  INDUSTRIES 
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of  ctMtxiai  cable  18  a  definite  advan- 
tnge.  For  this  reason  it  is  especially 
suitable  for  television  receivinir  an¬ 
tenna  leadins.  Coax  is  entirely  free 
from  weather  effects  while  the  rib- 
iKin  tyjie  of  line  is  usually  affected 
by  rain  and  moisture,  «»ften  dete- 
rioratinK  rapidly  from  exposure  in 
coastal  regions. 


(cwtiaMa) 


TUSK  ST  WOSK 


^  o 


ULTRA  HIGH  FREQUENCY  NEEDS! 

ViHi  csn'l  bssi  ih»  propcrtitt  o(  Tsflon  wh»n  you  rs  lookina  (or  h(  srrd  uhf  intula- 
lot*  srul  youll  nsvsr  hnd  mora  parfactly  (sbricsiad  Tsrton  part*  than  Ihutr 
rnada  by  "John  Crana" 

Tat'on  ititulalort  combina  low  dialaciric  conatani.  low  Iota  lactot.  high  haai 
ratiatarHa.  tou((htisaa  and  raaihancy. 

At  pionaart  in  lha  labrKation  ol  TaHon  products.  w»  can  fill  your  rrquiremantt 
Scoraa  o(  "John  Crana"  intulating  tpac'art,  connactort.  baadi.  etc  arr  in  u»» 
throughout  lha  world  on  inttallationi  tuch  at  coaiial  cablat  and  radar  unitt 
W  yaa  mm»4  faitaa  iatalarart  ht  "Jatm  Craaa"  lalva  raa'  prahUm  Wnl»  far  fvU  >«#orinoriaa 

•  Mt  turn  trt«Kb  Mntatat  Irw  li#ttt  (ttlat  art  mM  MMar  Itt  >«|itttr««  iiatt  Mat  Cttaitt 


CRANi  PACKING  COMPANY  jiOk 

U03  CUYIER  AVENUE  •  CHICAGO  13,  ILLINOIS 

OHiitt  in  oM  Srincinol  Coiai  m  Umtmtl  Slolai  and  Canada 


Don't  Crystal  Gaze 

SELECT  JK  CRYSTALS 
AND  BE  SURE  .  .  . 

There's  no  guess  work  involved  when 
you  use  JK  stabilized  crystals  Every  JK 
crystal  is  manufactured  with  such  core 
—and  pride  — thot  ycu  can  take  it  for 
granted  there  is  none  more  dependable 
anywhere 

Next  time  you  need  crystals,  specify 
dK  crystals — and  be  sure! 


JK  STABILIZED  HEAT  JK02  " 

JK  ttobiliacd  kaal  ~JK02  will  iKcommodate  two  tta 
biliiad  HI7  rryirolt  IHC6  type)  Hoi  itondord  octal  bote, 
6  3  volt  baotar  ot  Icit  tbon  1  omp  Tamparoturc  Itobility 
*  I  C  0>tn  II  normolly  tat  ot  -  60  C  Con  ba  luppliad 
lat  ot  otbar  tainperaturat  on  ipaciol  ordar 


•Vo  Spht  Klfmen’ 

A  sy.ntem  of  coaxial-cuble  feed 
for  balanced  horizontal  antenna.<i 
.nhould  find  wide  application  to  tele¬ 
vision  and  f-m  receivinir  antenna.s 
and  transmittinK  antenna.s  such  as 
parasitic  lieams.  The  system  de- 
scritied  has  a  feature  of  prime  im¬ 
portance  in  these  applications; 
splittinir  the  driven  element  is  un- 
nece.ssary.  A  feed  system  which 
necessitates  breakinK  the  antenna 
is  difficult  to  fabricate  since  in- 
sulatinK  materials  of  sufficient 
strenirth  and  electrical  quality  are 
not  available  for  larKe  self-support- 
inif  structures. 

•A  serious  problem  in  applyinir 
coaxial  feed  to  a  balanced  antenna 
is  that  of  eliminatinir  unbalanced 
or  antenna  currents  from  the  outer 
shield.'  If  present,  such  currents 
cause  loss  of  the  normal  antenna 
pattern  and  the  low  noise  pickup 
feature  of  coaxial  cable.  In  trans¬ 
mitting.  currents  on  the  outer 
shield  may  cause  feedback,'  inter¬ 
ference  or  |K)wer  loss. 

The  system  de.scribeil  achieves 
balanced  feedline  currents  as  de¬ 
termined  by  test.  In  general,  a 
symmetrical  system  can  l>e  relied 
upon  for  absence  of  unbalance 
effects.  The  diaRram  of  the  system, 
FiR.  1,  di.scloses  almost  perfect 
symmetry. 

Delta  .Watch 

The  impedance  between  two  sym¬ 
metrically  located  points  on  an  an¬ 
tenna  rises  from  zero  when  the 
points  are  adjacent,  to  a  very  hiRh 
value  when  the  points  are  at  oppo¬ 
site  ends  of  the  antenna.  Therefore, 
in  any  type  of  resonant  antenna,  it 
i.s  possible  to  select  two  points  be¬ 
tween  which  the  resistive  compo¬ 
nent  of  impedance  is  equal  to  the 
characteristic  impedance  of  the 
transmission  line.  This  is  the  basis 
for  the  familiar  delta  match.’ 

The  impedance  between  two  driv- 
iiiR  i>oints  is  not  purely  resistive; 
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Insulate  all  these  parts 


New  Dv  Pont  plastic  offers  imisiial 
cofflbinatioa  of  electrical,  necliaiilcal  aad 
tbermal  properties  for: 


u.  •.  PAr.  opp. 


Twplwt  •!  Mwati  WbmimI  CwAs 


look  o* 

.„d  .n  u^e.  »<>«"*  well  to  coroer.  and  odd 

‘il^dKimpetiturea  and  measured  to 

than  0^5%  over  the  hi^h.  "TeBoo” 

dete.  S»'°^  *’'"V.t!S"dnd  ddSt-t  carbon*  under  an 

‘‘“rtJ^jTha.  ler^  -ater.ab.orpt.oo. 

•W  ..  capable  »* 

28J^'*(fe2°F.)  u‘t^“‘  In  laboratory  te.Uk 

quirement.  of  ereo  ^  month  .ho-  only  a^ 

molded  bar.  kept  at  «  ^  maintaina  good 

in  tenade  .trengtb.  (_320*F.).  Tbu^ 


Thu..  It  i»  .deal  (or  motor,  an  a  „  unaffected 

corro..ve  .tmoaphenc  con  j  Sample.  e»p'|«^ 


PLASTICS 

noMertW...  ♦•»•••*•' “7"* 

...Ihee-ffc  Cb— !»*'» 
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IRVINGTON 


VARNISH  &  INSULATOR  COMPANY 

Irvington  II,  Now  Jorsoy 
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Temflex  105  extruded  plastic  tubing  affords 
longer  retention  of  flexibility  and  original 
insulation  characteristics.  Use  it  for  higher 
operating  temperatures,  for  high  voltage 
conductors,  for  oil-cooled  transformers.  For 
details,  test  reports,  samples,  write  today. 


for  Insulation  leadership 


ENDURES  HEAT  —  Temflex  105  is  Underwriters’ 
Laboratories  approved  for  continuous  operation 
at  105°C! 

SUPERIOR  INSULATION  —  Temflex  105  main¬ 
tains  consistently  high  dielectric  strength! 

MOISTURE  RESISTANT  —Temflex  105  effective¬ 
ly  seals  out  moisture  —  is  Underwriters'  approved 
for  use  in  damp  locations! 

'.r  STRONG,  TOUGH  —  Temflex  105  gives  you  tensile 
r|ii  strength  of  3,000  p.s.i.  —  with  minimum  elongation 
7  '  of  300%! 


IK?' 

U 


FLEXIBLE  WHEN  COLD  Temflex  105  stays 

flexible  down  to  temperatures  as  low  ns  — 40''C! 

RESISTS  CHEMICALS  —Temflex  105  shows  good 

,  resistance  to  solvents,  is  unaffected  by  strong  acid 
or  alkali! 

/  WITHSTANDS  HOT  OIL  —  Temflex  105  retains 

Jy  flexibility  and  dielectric  properties  after  prolonged 
'  immersion  in  oil  over  100  C! 


'ie  //utn  ^ajtei 


If  you  have  a  fabricating  or  processing 
problem  involving  paper  ...  if  you  re¬ 
quire  definite  technical  characteristics 
and,  above  all,  JefitnJable  unifortnit). 
It  may  be  worthwhile  for  you  and 
MosiNl  t;  technicians  to  get  together. 
MoslNt  i;  IS  not  interested  so  much  in 
terms  of  volume  production  as  in  our 
ability  to  render  helpful  service  to  man- 
utacturers  in  the  field  of  electronics 
and  in  the  electrical  ginids  industry.  Our 
"pa|M;rologists”  are  at  your  service  for 
consultation  Please  write  Dept.  1,. 


As.sump  that  two  synimetriially- 
liH'ated  drivinir  points  have  tippn 
ItK’ated  on  the  antenna.  If  the 
shield  of  a  coaxial  cable  i.s  con¬ 
nected  to  the  center  of  the  antenna, 
no  antenna  current  will  flow  into 
the  cable  .since  the  volfaire  at  the 
center  of  the  antenna  is  neirliirible. 
The  cable  may  also  be  run  alonir  the 
antenna  since  it  w  ill  act  merely  to 
increase  its  eflfective  diameter.  If 
protrusion  of  the  inner  conductor 
is  nejrliKible.  no  current  will  flow- 
in  the  cable.  .-XccordinKly.  it  may  he 
extended  to  one  of  the  drivinir 
points.  The  shield  should  Ih‘  well 
bonded  to  the  antenna  at  this  point. 

The  center  conductor  of  the  cable 
is  looped  past  the  center  of  the  an¬ 
tenna  to  the  opposite  drivinjt  point. 
The  coax  sees  a  load  resistance 
paralleled  by  the  inductance  of  the 
length  of  the  antenna  element  be¬ 
tween  drivinj?  points,  and  in  series 
with  the  inductance  of  the  ex- 


riG.  I  Driv*n  •l•m•nl  ol  IhrM-cUniant 
cloM'ipocad  array  ior  29  me  usloq  co¬ 
axial  food  tyilora 


the  actual  impedance  may  always 
la*  represented  by  an  equivalent 
.series  circuit  of  resistance  and  re¬ 
actance.  Prediction  of  the  actual 
input  imjiedance  between  two  driv¬ 
ing  fMiints  is  difficult  in  a  parasitic 
array  althouith  approximate  for¬ 
mulas  are  available  for  the  half- 
wave  difiole.* 

The  drivinir  points  must  1m* 
chosen  empirically  to  satisfy  the 
requirement  of  an  equivalent  series 
resistive  component  erpial  to  the 
characteristic  im|M*dance  of  the 
transmission  line.  Once  these  points 
have  been  determined,  the  .series 
reactive  comisment  of  the  impe¬ 
dance  may  Im*  calculated. 


Shield  Honded 


MOSINEE  PAPER  MILLS  COMPANY  •MOSINEE.WIS. 
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_  MDIIITy 

in  your  product! 


It  adds  up  as  simply  as  l-2-3>  like  this: 

1:  Take  a  new,  objective  look  at  your 
product .  . .  with  a  sharp  "mathematical 
eye”  ...  to  see  whether  it  could  do 
more  for  your  customers  >/ it  coulti  count. 

2:  If  you  see  the  glimmer  of  a  hidden 
Count-ability,  call  in  a  Vecder-Root 
engineer. 

Veeder-Root 


3:  If  he  agrees  that  you’ve  "got  some¬ 
thing”  .  .  .  and  develops  it  into  a  new 
sales-promotion  feature,  then  .  .  . 

TO  SUM  UP,  you  build  a  Veeder-Root 
Counter  into  your  product  as  an  integral 
part  .  .  .  and  proceed  to  bring  in  a 
"gusher”  of  new  orders.  Now,  let's  see 
if  we  can  strike  oil  for  you! 


MFl>IUMSI7.E<.OUNTER 
(thown)  counu  tiroket  aod  furnt, 
it  kmll  scoret  of  products  from 
oit-well  depth  metsuret  to  tabulat¬ 
ing  machincf  and  turnttilca.  One  of 
hundreds  of  V  R  Counters,  basic 
types  of  which  are  shown  in  FREE 
A-PAGE  BOOK  SEND  FOR  YOUR 
COPY  TODAY 


"Count  Anything  on  Earth' 


_  J  VIEOn-AOOT  INC.,  MAETFOtO  %  CONN. 

ImCsmsds  Veeder-Root  of  Canada.  Ltd  ,  9)4  St.  James  Street. Montreal  3 
In  Crtst  Briinim  Veeder-Root  Ltd  .Kilspindie  Rd.,  Dundee,  Scotland 


Missoud  USA 


A  WILCOX  Factory  Aockagad  Station  otlori  you: 


»*or  <ompl«««  informotiOA  on  tK#  Wikoa  Typ«  421  foc(iog«d  VHF  Ground  Station 


WILCOX  ELECTRIC  COMPANY 
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Typt  438  8A<kAf«4  VHE 

Cround  StAtipA  ifKiwdaf  SO  vaH 
TrAfiwoittar,  Kocatvtr,  8a«a« 
Sypphr.  md  Antannj 


1.  OPIEATING  CONVCNIENCI 

Cpnv«n»«ntly  gtowpad  (ontroli.  totppKono  Kond- 

%o9,  typ««rritar  Ititng  cobmot  Ottd  writitvg  d«ik 
•Myf«  AHuiant  oppt«t»on 


1.  INSTALLATION  ECONOMY 

TK#  72  incK  high  itondotd  raloy  rock  it  com 
plptoiy  wtrod  ot  tHo  factory  Jwit  inttoM  tKo 
onfonno  plwg  tKo  ttotton  lAto  ony  ttondord 
oIocVkoI  owHot.  ond  it  t  roody  for  oporotion 


3.  maintenance  eeeiciency 

AM  od|wltmont«  pro  mod#  from  front  ponplt 
^Wg  ond  tocoptocio  conr»o<tiont  pormit  mitont 
romovot  of  oM  cemponontt  Stmpio  circwitt 


mimmuo  tK#  rt^mbor  ond  typoi  of  tub#!,  roquirp 
no  tpoctol  tfoining  or  tott  oqwipmont 


DlPtNDABLt  COMMUNICATIONS 
FOR  TNf  WORLD'S  AIR  LINtS 


In  rocont  montKi  mony  of  tK#  world  t  forpmoit  air 
linot  UNITED  EASTERN  TWA  MID-CONTINENT, 
SiANIff  PIONEER  R08INS0N.  HAWAIIAN. 
southern  ond  WISCONSIN  CENTRAL.  ha«o 
plocod  volwtiio  ordon  for  WitcoR  oqwipmont  No 
grpotpr  comphmont  cowld  bo  poid  to  tho  por 
formonco.  dopondabtlity.  ond  oconomy  of  WilcoR 
oqutpmonf  tKon  to  bo  "FIRST  CHOICE"  of  tbit 
dittingwithod  group 


BONANZA  AIR  LINES  SELECTS  WILCOX  TYPE  428 
FACTORY  PACKAGED  VHF  STATION  Far  All  Ground  Stations 


v5ij^-a;V 


GUARDIAN 


cONNecio*  ' 

TYPE  V  Guardian  Control  units— tiny 

MOUNTING  ^  relays  to  heavy-duty  D.C. 

Solenoid  contactors— are  available  in  a  wide  range  of 
specifications  and  mountings.  One  of  a  line  of  hermeti¬ 
cally  sealed  relays  is  shown  above  with  the  A.N.  Con¬ 
nector  type  container.  Other  hermetic  seal  containers 
incorporate  the  Octal  Plug,  Screw  and  Lug  Header 
terminals.  We  invite  you— get  your  cost-free  copy  of 
Guardian’s  Hermetically  Sealed  Relay  Catalog  now. 


Series  220  operates  as  an  A.C.  Relay  capable 
of  breaking  currents  up  to  20  amps,  at  230  v., 
60  c.,  A.C.,  non-inductive  load.  Contacts  are 
same  alloy  used  in  Guardian  Solenoid  Con¬ 
tactors,  specially  compounded  to  withstand 
high  loads.  Dual  contacts  reduce  arcing  to  a 
minimum.  Standard  hermetically  sealed  unit 
weighs  6.2  ounces.  Highly  insulated.  Compact. 
Low  priced. 


Sttici  30  A.C. 


693  0  C. 


S«ri»(  610  A.C.-61S  D.C. 


ASK  US  TO  MAKE  SPECIFIC  RECOMMENDATION: 


NO  OBLIGATION. 


167S-L  W  WALNUT  STREET 


CHICAGO  12,  ILLINOIS 


ELECTRONICS- /950 


1 


DIRtCT 

WRITING 


RECORDERS 


Rtfcofrfi  U9  pfttdm.94  hff  •  wntiaj  it/Ut 

M  <OI»U<t  WMIi  K«*I  tMMtl**  P«Mf  Til«  P*p€t 

It  o««r  •  tlitfp  im  ih«  p«p«f  4n«t 

fciiaifi  (tuitdArd  tptijd  21  tiomn 

*«d  il»«  tCRlvt  wip«t  aIooc  cibit 
at  It  ihut  pro4tKiag  rMorda  la  tr«# 

ratlMiwlwr  tmfTiimsttt  I  ha  wriitu  ara  it 
dm«i  bf  a  D^ArwHi«al  ivmiag  iotl  Oalvaaoa- 
at##  viilb  aa  aairaaalr  high  toc<i«*a  mo«aaaai 
(200.00(1  dtaa  cat  par  cm  dadaiicm). 

Iliit  r#cor«iar  attaahlr  mar  Ka  obiaiirad  a 
bara  «liaaait  lorm.  at  illwtiraiad  <1 1-6110)  wicli 
09  vitKcMM  htiili  la  iimar.  or.  wttk  iha  additioo 
at  a  ttrlat  baaiiag  iraatlormar.  taaparaiitra 
coantla.  aad  lotMrol  paoai  (li7)i  or.  wiih  iba 
aoiira  ataamblr,  coairolt  aad  loacrol  paaal 
attclotad  la  a  mahogaar  cafrriag  cata  (ti'^C). 
(  ompiata  ^aiaiug  a«ailahla.  »aa  mIow. 


F  INSTRUMENT 


AMPLIFIERS 


NO  INN 

i  tfCTtNOlItt* 

SoNOlMTM 


ihawnal  diract  vniing  Kacordar  and  AmpliWar 
III  cuntola  Numaroui  lomhinationi  of  (hit 
rac«»rding  a«4uipffiro(  and  atacKiaied  amplificrt 
and  accataoriat  ara  a«ailahta  I  ha  MuUi  cnannal 
Kacordtr  (Model  16^)  pro*idat  lor  (ha  timul- 
lanONMit  ragitiradon  ol  ap  to  toar  innul  ph#> 
aumaaa.  wting  tha  tama  princtplat  and  maihod 
at  lor  (ha  Racordar  Attamhlv  aho«c  In  addi- 
(loa.  tha  "l*ot«  Vito  Racordar  protidat  a 
talaciion  ol  aighi  paper  tpaadt  ^O.  2^.  10. 

2  1.  I  O.  O  1  and  O  21  mm/tac  .  and  lor  (ha  uta 
ol  4.  2,  «»r  1  channel  recording  Parmapapaf 
1  ha  Ampithar  aM«npmanl  it  hocitad  in  a  rack 
achich  hat  tpaca  lor  lour  individual  driver 
amplihart  (tlactncall?  ilaniical  lu  modal  126. 
above)  and  one  4 channel  praamplihar 


|ar.aa«p/ala  tsUhf 
l/tme  AtP/ai  a/  ian> 

li^nli.  Hitt  smj 
uaifAti.  tilmtlrd’ 
ItmOK  ttmrsl 
t(  rip  t$9m, 

Pr#rai,  *d'drt%%. 


NO  INN 

k  ntCTAHtULAM 

rMt-**"'*'"’”’ 


kSANBORN  COMPANY 

CAMtRIDGE  39.  MASS.^ 


SMtaii  >mt 

kaakMn  kiM  tMlit* 
hM  tMw  Wfiulli  M 
HIM*  tt  ttakn  Cm 

W  f«  M  II  HKtl 

uiMfriiM.  Ml  km.  k? 
bm  iriikci.  rmi  B 
krn  Ml.  bncMmi  B 
Ik.  ikiMinM  Ml  M  nC 


tended  center  conductor.  The  in- 
iluctance  of  both  antenna  and  cen¬ 
ter  conductor  ran  b*‘  determined 
from' 


where  n  and  (/  repre-ient  lenjfth  and 
diameter  of  each  conductor  in 
inches,  and  L  is  jriven  in  /ih. 

The  actual  eiiuivalent  circuit  is 
shown  in  Fitf-  2A  where  R,  is  un¬ 
known  while  L„  the  inductance  of 
the  lenjrth  of  antenna  between  driv- 
iriK  points,  ha.s  l>een  calculateil. 

The  iruluctance  of  the  exteiuled 
center  conductor.  L-,  may  likewise 
Im*  calculated.  In  Fijf-  2H  the  paral¬ 
lel  circuit  of  R,  and  /.,  ha.s  Ijeen  re¬ 
placed  by  the  series  eijui valent  R, 
and  L,.  In  this  ca.se.  R,  is  the  char- 
acteri.stic  impedance  of  the  line.  In¬ 
ductance  I..  may  be  calculated  from 


Resistance  R,  may  be  determined 
likewise  if  desireil. 


Rraiiiinliiiii  l.»ad 

Once  X,  has  Iwcn  determined  the 
next  step  is  to  combine  it  with  the 
reactance  of  /.  and  insert  a  capaci¬ 
tance.  (',  of  such  a  value  to  resonate 


Oclobar,  1950— ELECTRONICS 


I.  «  0  (iiCiiis  ij 


FIG.  2  Equi4ol#nt  circiiltm  of  coaxial 
food  tyitpin  thow  gflpct  of  thoriod  llnp 
and  dutributpd  Inductoncg 


A  geii«r»l  purpoM.  A.C.  op«fNi#d  driver 
emiNilicr  for  «i*«  with  model  12^  Keturdcr. 
comprtMMg  three  dtreii  loupled  puvh-puli 
i  M*ge»  MeiiniMm  veaMiiviiy  10  mv,  per  cm., 
mimmem  •eovinvity  10  vulit  per  cm..  v»iih 
lour  iMermedieie  renge*  BeUined  lapui  ler- 
mioeU  «v»iUMe  wiih  imped«iHe«  ol  1  megohm* 
to  grouml  i  omplete  lolormeiton  in  ceielog 
ebowa  beiovN. 


V.»  + 
V. 


Model  vhov'n  et  tight  it  «  viogle  (h«nnel  unil 
iompriting  ehove  .Amplifier  126  end  Rciorder 
12^,  ioniAined  in  one  mehupeny  larrying  v**e, 
end  devigned  for  um  in  the  iodu*(rial  held  •»  • 
dirett  writing  vacuum  fuhe  recording  voltmeter 
cepahlf  ol  reproducing  any  electrical  ph#' 
nomena  from  (he  <Kder  ol  a  lew  mtllivolit  to 
more  than  2tK>  votii.  Mure  cumplrec  daia  in 
laialog  ahuon  hcluw 


X 

_ —1, 

(A) 

^  1  *-P 

'■t  X 

— 

Is 

(B) 

is 

X* 

•'  ‘•lx 

1". 

to 

p  * 

X* 

^AMPLIFIER-RECORDERS 


Type  35-A 


The  DAVEN  Type  35*A.  Distortion  and  Noise  Meter,  is  a  new,  skillfully  engineered 
instrument  that  provides  a  rapid,  accurate  means  of  measuring  distortion,  noise  and 
hum  level  in  audio  frequency  equipment. 

Of  particular  importance  is  the  fact  that  there  is  no  balancing  or  laborious  time 
consuming  tuning  required  to  make  measurements.  The  user  need  only  push  a 
button  and  the  unit  is  automatically  balanced. 

This  is  accomplished  by  the  u.se  of  a  series  of  8  fixed  band  rejection  filters  covering 
the  range  SO  cycles  to  15  K.c.,  followed  by  a  stable,  high  quality,  wide  range  (50 
cycles  to  45  K.c.),  high  gain  amplifier.  There  are  no  tube  circuits  or  other  sources  of 
inherent  distortions,  making  it  possible  to  measure  low  levels  of  distortion  accurately 
over  a  wide  level  range. 


_  SPEOFICATIONS  _  _ 

RESIDUAL  DISTORTION:  No  tube  circuits  or  non-linear  devices 
between  input  of  set  and  filter  input 

DISTORTION  MEASUREMENTS:  FUteri  provided  for  SO,  100,  400, 
1000  cycles,  5  Kc,  7.5  Kc,  10  Kc,  and  15  Kc  with  cut  off  of  -70  db. 
Distortion  measurements  to  0.1%  full  scale  meter  deflection  with  zero 
ievel  input. 

NOISE  MEASUREMENTS:  With  zero  db  input,  limit  b  —80  db.  At 
-f40  input,  limit  is  —115  db  below  input 

AMPLIHER  FREQUENCY  RANGE:  50  cycles  to  45  Kc. 
ACCURACY:  Filters  are  down  70  db  at  fundamental  frequencies,  and 
within  -0.5  db  of  flat  response  at  the  second  harmonic.  Ab^ute 
accuracy  of  measurement  can  be  depended  upon  to  be  within  ^5%. 
RESIDUAL  NOISE  LEVEL:  Below  —80  db  at  gain  control  full  on. 
Muldpie  gain  control  employed  so  that  residual  noim  drops  to  —90  db. 
when  gain  control  b  Mt  at  —30,  —100  db  when  gain  control  b  set  at 
-20,  etc. 


191  CENTRAL  AVENUE 
NEWARK  4,  N.  J. 


\Vs  that 


. . .  Automatic  Push-Button  Tuning 


1 


Sine*  Corboloy  Company,  Inc.,  pioneorod  coinontod 
carbides  in  1928,  rc.soarch  and  dovrlopmont  have 
ctintmuoil  to  fH-ciipy  a  major  rolt*  in  the  Carboloy 
pn>Kram  We  welcome  the  challenge  of  new  fields 
provide<l  by  latest  addition.s  to  the  Carboloy 
Company  family  of  stH*cial  metals. 


LOOK  to  CAKBOLOY  :=n°c: 

for  the  finest  in  special  metals 


NEW  INTERLEAVE  COIL  WINDER 
IS  FULLY  AUTOMATIC 


UECTKONICS  — Ocfobe/,  F950 


UNIVERSAL  WINDING  COMPANY 

P.  O.  Box  1605  Providence  1,  R.  I. 


FOR  WINDING  COILS  IN.  QUANTITY 
ACCURATELY  .  .  .  AUTOMATICALLY 
USE  UNIVERSAL  WINDING  MACHINES 


Universal's  new  high  speed  auto¬ 
matic  No.  107  winder  produces 
accurately-wound  paper-insulated 
or  acetate-insulated  coils  at  a  very 
high  rate  of  output. 

Automatic  feeding  Single  or 
laminated  insulating  sheets  are  fed 
into  the  machine  automatically. 
Rate  of  feed,  with  either  paper  or 
acetate,  can  be  as  high  as  25  in¬ 
serts  per  minute. 


Thus,  on  a  coil  containing  100 
wire  turns  per  layer,  the  machine 
can  be  operated  at  winding  speeds 
up  to  and  including  2500  rpm. 

An  entirely  new  type  of  delivery 
shelf  has  been  designed  to  provide 
high  accuracy.  It  imparts  a  uni¬ 
form  backward  pull  on  the  paper 
as  it  is  fed  into  the  coil,  resulting 
in  windings  of  highest  possible 
density. 

This  delivery  shelf  will  handle 
insulating  papers,  either  “Kraft” 
or  "Glassine,”  from  .0006  in.  to  .003 
in.  in  thickness,  and  where  the  ma¬ 
chine  is  equipped  with  devices  for 
removing  static,  acetate  sheet  is 
handled  at  high  winding  rates. 

The  machine  utilizes  a  single 
width  of  insulating  paper,  and  this 
can  be  24  in.  or  up  to  25  in.  maxi¬ 
mum  if  required. 


Accurate  wire  control  Wire 
sizes  accommodated  range  be¬ 
tween  No.  19  and  No.  42  (BflrS). 
The  creel  stand  is  independently 
mounted,  and  holds  up  to  30  wire 
spools  at  a  time. 


The  wire  spool  spindle  is  of  the 
latest  design,  with  solid  construc¬ 
tion.  The  braking  device  is 
mounted  on  the  rear  of  the  ma¬ 


chine  to  give  better  balance  be¬ 
tween  the  wire  spools  and  the  high¬ 
er  winding  speed. 


Efficient  winding  A  quick  re¬ 
turn  of  the  wire  guides  is  assured 
at  the  end  of  each  wire  layer,  and 
thus  there  is  no  possiblity  of 
crossed  turns  due  to  delayed  re¬ 
turn.  particularly  where  wear  de¬ 
velops. 

The  same  efficient  traverse 
mechanism  used  in  the  Universal 
No.  105  Coil  Winder  has  been 
adopted  for  the  No.  107.  No 
changes  in  cam  are  necessary  for 
various  lengths  of  wire  layer. 


Special  attachments  These  in¬ 
clude  an  auxiliary  “space-wind" 
traverse  for  spacing  the  first  and 
last  layers  of  high-tension  coils.  A 
special  “mid-tap”  attachment  per¬ 
mits  shifting  the  wire  guides  at 
the  end  of  a  wire  layer  for  “tap” 


/Vo.  107  t/niverM/  Cotl  Wtnder. 


CJoseup  Mhowtng  coil  mrbor  in  trmnMler  potifion. 


location  or  to  arrange  fur  starting 
and  finishing  leads. 


Where  required,  a  “dual-count's 
er”  is  available  so  that  the  machine! 
will  stop  automatically  for  the  re-1 
moval  of  a  mid-tap.  | 

The  new  No.  107  Coil  Winder* 
has  already  demonstrated,  in  pre-l 
liminary  installations  in  plants  oft 
several  prominent  electrical  manu-i 
factoring  firmt,  its  ability  to  turni 
out  coils  of  the  highest  quality. 


BALLANTINE 

STILL  THE  FINEST 

in 

ELECTRONIC  VOLTMETERS 


the  total  inductive  reactance  as 
shown  in  FiK.  2C.  A  capacitor  of 
capacitance  C  nriay  l>e  inserted  in 
the  center  conductor  anywhere 
aloni;  its  lenitth  to  obtain  an  im- 
peilance  match. 

Usually  a  capacitor  is  not  use<l 
becau.se  of  weather  effect.s.  Instead, 
a  length  of  cable  may  be  use<l  to 
present  the  same  capacitive  reac¬ 
tance.  Although  a  length  of  either 
open  or  shorted  cable  may  l)e  usetl. 
the  shorted  cable  is  preferable  t»e- 
cause  of  its  lower  loss.  If  a  shorted 
cable  is  used  the  proper  electrical 
lenKth  may  la*  computed  from 

-Y  ~  j  Zk  tan  9  {it,- 

where  .Y  is  the  desired  capacitive 
reactance.  The  elwtrical  anjfle  « 
may  la-  converted  to  inches  from 


Ballantinc  pioneered  circuitry  and  manufacturing 
integrity  aaauret  the  maximum  in 

SENSITIVITY  •  ACCURACY  •  STABILITY 


•  All  mtxlrls  have  a  single  easy- 
to-rrari  logarithmic  voltage 
acale  and  a  unilorm  l)H  scale 


I  he  logarithmic  scale  assures 
the  same  accuracy  at  u// 
[aunts  on  the  scale. 


where  «  is  expressed  in  degrees,  / 
in  megacycles  and  r,,  the  propaga¬ 
tion  velocity,  as  a  fraction. 

The  matching  swtion  and  an¬ 
tenna  may  In-  bonded  along  their 
mutual  length  without  altering  the 
[H-rformance  of  either. 


Multi|>lirrs.  decade  am|>lifirrs 
anil  shunts  also  available  to 
extend  range  anil  usefulness 
of  voltmeters. 


.{llouiihlf  .\l iJiwiitfh 

The  fact  that  the  antenna  induc¬ 
tance.  /.,.  shunts  the  resistive  com- 
[lonent,  R,.  [H-rmits  the  .system  to  lie 
u.sed  when  the  radiation  resistance 
exceeds  the  characteristic  imped¬ 
ance  of  the  line.  A  50-ohm  coaxial 
cable  may  thus  lie  matched  to  a 
free-space  dipole  having  a  radiation 
resistance  of  73  ohms. 

The  cable  may  be  fed  inside  a 
tubular  antenna  element  with  the 
center  conductor  emerging  through 
a  hole  at  one  driving  point  and  re¬ 
entering  the  antenna  tulie  at  the 
other  driving  point. 


“  •  I  .ach  miKlrl  may  also  be  used 
^  as  a  widr-l>and  amiilifirr 


Hxftfrimrntal  Antrnna-* 

A  test  of  the  system  was  first 
made  at  300  me  with  a  close-spaced 
three-»-lement  parasitic  array.  In¬ 
stead  of  the  capacitive  line  section, 
a  small  variable  capacitor  was  used. 
A  standing  wave  ratio  of  less  than 
1.5  to  1  was  readily  obtained.  An¬ 
tenna  elements  were  3  10  silver- 
plated  brass  riKls  and  the  feed  line 
was  RG-58  U. 

The  system  was  next  tested  on  a 
-scaled-up  version  of  the  three-ele¬ 
ment  antenna  at  29  me.  Spacing 


For  jurthrr  injotmoiion,  urile  for  catotog. 


100  FANNY  ROAD,  BOONTON,  N.  J 
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FOR  ARMED  SERVICES  COMPONENT  REQUIREMENTS- 1N69  AND  INTO 


'  ilNERAL  ELECTRIC  germanium  diodes  must  meet  the  most 
rigid  specifications,  yet  volume  production  continues  to 
drive  their  prices  steadily  downward.  Compare  new  G-F 
prices  with  all  others  .  .  .  then  check  the  following  reasons 
for  this  ever-widening  acceptance  among  electronics  de¬ 
signers,  engineers,  and  equipment  makers: 

Dual  Mounting— For  Convenience — V’ersaiile  G-E 
diodes  can  be  mounted  two  ways:  flip  them  into  place 
by  means  of  their  husky,  non-oxidizing  nickel  pin 
terminals ...  or  use  each  diode's  well-tinned,  copper- 
clad  steel  leads  to  solder  it  into  the  circuit.  These 
special  leads  are  strong  and  flexible,  conduct  less 
heat  than  ordinary  types,  and  thus  prevent  damage 
during  soldering. 

Platinum  Whisker — For  Strength — To  assure  stabil¬ 
ity  and  long  life,  the  G-E  diode's  pigtail  whisker  is 
of  platinum,  w  hich,  unlike  tungsten,  can  be  strongly 
welded  to  germanium. 

Moisture  Resistant  Insulating  Cose— For  Protection 

—A  special  insulating  case  of  molded,  mineral-filled 
phenolic  protects  this  unique  welded  contact.  The 
case  is  also  tapered  to  assure  correct  polarity  mount-  V 
ing.  These  diodes  are  so  easy  to  handle — you  can  ' 
install  'em  in  the  dark! 

Looking  For  A  Long  Life  Diode?  We've  got  'em!  The  com¬ 
plete  G-E  line  includes  four  general  purpose  diodes,  two 
JAN  types,  two  TV  types  (more  than  half  a  million  of  these 
have  already  been  supplied  to  TV  receiver  manufacturers), 
one  u-h-f  model  and  the  high  quality  quad  of  four  balanced 
diodes.  For  product  and  application  engineering  service, 
inquire  at  the  G-E  electronics  office  near  you,  or  write: 
General  Electric  Company,  Electronics  Park,  Syracuse,  S,  Y. 

GENERAL 


DIODE  ^ 
HANDBOOK 


Now  in  2nd  Printinpl  H*r«  oro  68  pogot  of 
focH  on  cHoroctoritHct,  odvontogot,  ond  cif 
evitry  of  diodnt.  CKort««  curvot,  diaorofiit, 
typical  opplkotiom,  Loothorotto  bound,  looM* 
loof  »tyl«.  Supplomontory  fvmidiod 

fr«o  at  publitKod.  Woftb  mony  timot  iti 
modott  prico  of  $1.25.  Sond  chock  or  monoy 
ordor  for  Conofof  ffocfrtc  Compony,  Soeften 
4100  flocfpontci  ^ork,  Syroevto,  Now  york. 


ELECTRIC 


ELECTRONICS  — Octolwf,  1950 


Sf>  rtjtifr  u  f'M  yrur  iiulruintui  probUm 
n,  S/mpion  l  Uituc  Company  enpinetrs  u:ll 
be  gl.U  to  help  >.  k  tohe  tt.  Eteri  Jay  they  are 
confronleJ  u/tb  injiiijual  Jetton  problems. 


Hihiful  every  Simpson  instrument  is  a  world-ssicle 
reputation  for  quality.  Simpson  movements  have  greater  rug¬ 
gedness  and  accuracy,  because  of  the  full  bridge-type  construc¬ 
tion  and  soft  iron  pole  pieces. 

Vi’hen  Simpson  helps  you  tsith  your  problem,  you  benefit 
from  this  ssorld-ssiile  reputation  and  the  years  of  experience 
of  Simpson  engineers. 

Let  Simpson  engineers  help  you  ^ith  your  next  instrument 
problem  and  for  your  standard  instrument  rc-quirements  take 
advantage  of  our  large  stock,  available  for  immediate  delivery. 


MniiAMnsis 


5200  1»  WEST  KINZIE  STfEET.  CHICAGO  44.  lUINOIS 
IN  CANADA:  BACH  SIMPSON,  ITD  ,  LONDON.  ONTAIIO 


SIMPSON  ELECTRIC  COMPANY 
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l^SS  Stdiiihs 


PICTURE  TUBE  CONES  OF  U*S*S  IZ-TV 


REDUCE  WEIGHT,  HELP  CUT  COSTS 


PlIBI-K'  dc-m;iti(i  for  J)if{U«‘r  arid 
U*ttor  t«‘li*vision  at  low  priit*  has 
hroiiKht  inaiuifartiinTs  faia*  to  fatv 
with  new  prohlomsin  nthu  iiii’ woitiht 
and  holding  down  s»“t  i-ost.  And.  likt* 
so  many  other  industru*s.  tel«‘vision 
has  tiiriunl  to  Stainli*ss  St4‘el  to  solve 
this  problem. 

.A  new  grade  of  lI  S  S  Stainl<?ss 
SUt'l,  known  a.s  U  SS  IV-'l’Y’,  has 
IxM-n  developi-d  i-siHvially  for  this 
televi.sion  application.  Having  an 
appropriate  «-o»*fficH*nt  of  expansion, 
it  jx'rmits  fusing  of  tt«‘  faieplate  and 
nts'k  to  the  metal  cone  with  a  strong 
air-tight  st*al. 


By  u.sing  U  S'S  17-TV  iastead  of 
glass  for  the  i-«>nical  se«-tion  of  the 
pictun*  tiilw,  you  can  cut  the  weight 
of  this  key  part  ov€*r  one-third.  The 
n-sult  is  im()ortant  savings  in  han¬ 
dling,  shipping  and  packing  costs. 
The  tulle  can  U*  .shipped  installed  in 
the  nsxMver  with  little  danger  of 
damage  in  traasit. 

In  addition  to  its  light  weight, 
other  inhen*nt  advantages  of  Stain¬ 
less  make  im|K>rtant  contributions 
here.  Its  stnmgth  enables  the  tulie 
to  witlwtand  extreme  prt‘asurr>s  and 
r»'du»i‘s  hn'akage  hazards.  Be<-ause 
glass  area  is  held  to  a  minimum,  and 


IsH-aiLse  of  the  pnibs  tion  providisl 
by  the  Stainl«*ss  Stis*l  cone,  hazards 
of  implosion  an*  minimizt'd—  in  tuU* 
manufactun*,  in  installation  and  in 
servile.  'I’he  U  S  S  IT-'I’V  cone  js-r- 
mits  the  use  of  a  flawli'ss,  smisith 
glass  face,  thus  n-sulting  in  cleaner, 
and  sharjK‘r  pictun*s. 

Whether  you  manufacture  or  use 
cathode  ray  tuls's,  investigate  the 
possihilitii-s  of  U'S'S  17-TV  Stain¬ 
less  Stiel,  develofs-d  espieially  for 
the  television  industry.  Like  all  other 
gradi's  of  U  S  S  Stainless,  it  is  made 
to  give  you  the  finest  possible  p«-r- 
formance. 


^lEEl  I  «IIE  (OMEtliy.  ClEVEltND 


CAHNEdE  IlllMIS  STEEL  (OifOEATION.  riTISIUttH 


(OIUHII*  STEEL  (OMPtNV.  SA*I  FlUNCISEO  NATIONAL  TUIE  (OMPANT.  PITTSIUKH  •  TENNESSEE  COAL.  liON  t  lAILIOAD  (OMPANT,  IIIMINCNAM 
UNITED  STATES  STEEL  SUPPIT  COMPANY  WAIFNOUSE  OISTIIIUTOIS.  (OAST  TO  (OAST  UNITED  STATES  STEEL  EIPOIT  COMPANY  NEW  YOU 

^  U-S-S  STAINLESS  STEEL 

SHEETS  STNIP  •  PLATES  •  BARS  ■  BIllETS  •  PIPE  •  TUBES  ■  WIRE  •  SPECIAL  SECTIONS 
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33  YEARS 
OF 

EXPERIENCE 


/f  there's  snu  ‘J 

Question 

about  it.,,  /M 

y  ^  r 


COTO-COIL 

Windings 


1?-^ 


Can  Provide  the  Answer 

Through  two  world  wars  and  intervening 
years  of  peace.  Goto  Coil  has  earned  a  repu¬ 
tation  for  windings  which  conform  to  specifi¬ 
cations  with  great  exactness  Windings  which 
will  function  under  many  and  severe  operat¬ 
ing  conditions 

We  offer  engineering  obility  with  a  wealth 
of  experience  Our  methods  ore  modern  .  . 
our  equipment  of  lotest  design. 

Coil  winding  is  our  business  That's  all  we 
hove  to  sell  We'd  like  to  serve  you  ond  sholl 
be  glad  to  quote 


j  from  antenna  to  director  was  0.1 
I  wavelenKth  and  from  antenna  to 
I  reflector,  0.15  wavelenKtb.  The  an- 
j  tenna  was  194  inche.s  lonK.  the  re¬ 
flector,  204  inches,  and  the  director, 
184  inche.s.  .Ml  elements  were  1  inch 
in  diameter. 

With  a  .series  variable  capacitor 
and  a  .Micro- .Match,  two  feed  points 
;  were  located  20  inches  each  side  of 
I  center.  Tyjie  K(i-8  U  cable  was 
then  coniKfted  as  descrilred.  The 
cross  lead  was  formed  by  42  inche.s 
of  center  conductor  from  which  the 
shield  had  been  removed.  The  cross 
lead  was  allowed  to  saK  about  three 
inches  from  the  center  of  the  an¬ 
tenna.  The  driven  element  is  dia¬ 
grammed  in  Kijr.  1- 

The  inductance  of  42  inches  of 
wire  with  a  cro.s.s-.sectional  area  ap¬ 
proximately  eipiivalent  to  number 
14  wire  from  Kq.  1  is  1.52  nh.  The 
inductance  of  the  antenna,  is 
:  0.8t)2  /ih.  Keactance  .V,  is  therefore 
158  ohms  at  21*  me.  Reactance  .V. 
from  Kq.  4  is  19  ohms.  Keactance 
.V,  is  277  ohms,  makintr  the  total 
inductive  reactance  29*5  ohms. 

I  The  capacitive  reactance  required 
for  resonance  is  29G  ohms.  This 
capacitive  reactance  was  obtained 
by  a  72-inch  lenvrth  of  RG-8/U. 
shorted  at  one  end,  as  calculated  by 
Kq.  5. 

First  tests  on  the  antenna  were 
made  with  the  shield  of  the  capaci¬ 
tive  shorted  section  and  the  drivinn 
cable  iHinded  to  the  antenna  and  to 
the  metal  support intr  pole  throujrh- 
out  their  mutual  lenirths.  On  a  sec¬ 
ond  antenna  the  shields  were 
bonded  to  the  antenna  at  the  driv¬ 
ing  iMiints  where  the  vinyl  jacket 
was  removed  from  the  cable  but 
the  remainder  of  the  cable  was  left 
with  the  insulation  on  anil  merely 
j  taia-d  alonjf  the  antenna  and  sup- 
IKirtiiiK  pole.  Xo  dilTerence  in  jier- 
formance  was  detwtable  in  the  two 
svstems. 


|.s'fiiiirfi«j;-lt'(ii(  Uatio 

The  antenna  was  mounted  one 
I  waveleiiKth  above  trround  and 
tested  with  a  Jones  Micro-Match. 

!  The  stand iny'-wave  ratio  was  meas¬ 
ured  as  1  1  at  29  me,  the  resonant 
frequency  of  the  antenna,  rising  to 
'  approximately  1.5  1  at  28.5  and 
'  :b*.0  me. 

I  A  question  ari.ses  as  to  the  desir- 
I  ability  of  a  resonant  system  for  im- 
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COTO-COIL  CO  inc 

coil  $9CCIAII1TI  tlNCl  I9IT 

65  PWILION  AVE 
FROMDENCt  5.  R  I 


Your  First  Choice  for  Selenium  Rectifiers 


To  meet  the  most 
exacting  requirements 
for 

MILITARY  END-USE 
EQUIPMENT 


Federal  introduced  the  Sele* 

nium  Rectifier  in  this  country  and 
has  since  been  FIRST  IN 

•  Experience 

•  Development 

•  Production 

•  Performance 

•  Dependability 


America’s  oldest  and  largest  manufacturer  of  Selenium  Reo 
tifiers.  Federal  has  had  unrivaled  experience  in  developing  and  buil(^ 
ing  Selenium  Rectifiers  to  meet  an  almost  unlimited  range  of  speck- 
fications.  Millions  of  Federal  Selenium  Rectifiers  are  serving  with 
efficiency,  dependability  and  economy  in  countless  applications  . . . 
from  aircraft  to  submarines  and  from  subminiature  special  equii>- 
ment  to  heavy  duty  power  supplies. 

This  Federal  background  of  leadership  in  the  field  of  Selenium 
Rectifiers  has  never  been  of  greater  importance  than  it  is  today.  It 
is  your  assurance  of  obtaining  Selenium  Rectifiers  that  adhere  to 
the  most  rigid  requirements  for  military  end-use  equipment. 


Fadarol  Salanium  Ractifier  tiackt  ora 
availabla  as  componanis,  and  in  sub- 
assamblias  r-nd  complala  atsambliat. 


Federal  engineers,  with  their  wealth  of  experience  in  rectifier 
design  and  application,  will  assist  you  in  determining  the  proper 
Selenium  Rectifier  to  meet  your  power  conversion  requirements. 
Address  your  inquiries  to  Department  F-2 13. 


Federal  Telephone  and  Radio  Corp^tion 

Oivisien.  100  KINOSIAND  ROAD.  CUnON,  NfW  JERSfY 
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iupmtf  twrfff tt»wl  Stwneare  Electric  Cerp.,  47  If  d  $t.«  N.  Y. 
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oll.porpO»e 

Romish 

MO  SLUDGING 


Thiit  M  what  (tuy  >».  rn»l».st, owner  of  the  l/H-khaveii 
KIf<  trle  Uejialr  (’o.,  I>H'khaven,  I’a.,  sjiys  alnnit 
(■ilieral  Klei-trie’s  tt.>74.  Here  is  his  statement: 

"(l-E  ull-purihisr  in.tulating  ranti.<ih  !t'}7^  gtrrit 
[poll  ii  roirr  ciHit  you  ran  see  and  that  filL'i  up  hr- 
.tu'trn  thr  Forinrx  irirr/i.  I'lr  had  rrry  good  surcrss 
'V  ith  it  on  anuaturc.'i  up  to  HPM.  (hi  Jormrd 

ifoil.’i  I  ran  bake  fu  forr  forming  and  thr  turns  don't 
romr  apart  irhrn  you  pull  thr  roil.  I'lr  had  no 
troublr  irith  sludging,  and  all  my  irork  is  hot  dipjird. 
I  find  that  /  only  usr  about  half  as  much  I  .JO  I 
(ily/ttal  as  a  rorrr  root  on  yo7 i  as  I  had  to  usr  orrr 
thr  varnish  I  had  birn  using,  and  I  grt  highrr  gbtss 
and  Isftrr  Isniding  irhrn  I  Jo  I  is  usrd  orrr  U.'>7  It," 

^(%  F  i  fXifUfnt  an  all  of  roils 

ttrmttiuie\.  It  is  onf  of  (»  F,.*S 
ixm%tlftf  Itnf  ot  fltt^hal  inyHiatmt^  mutniah^  iruluJtn^ 
itdhf  •  and  titinfs^ 

It  Iff  fnameU^  mn  ij,  pap^i  and 
/.ifvi,  tiihtnf^  t\4fni*hfd  iioth.\,  iatnixhn. 


GENERALI^  ELECTRIC 


fyj  EASY  TO  USE 


•AKIS  AT  LOWn  TIMPnATMIS 

than  IS  p(M.sil)lr  uiili  niost  oclicr 
jviuhrtic  variiishr'i. 


^  PINITIATIS  lASILT  into  tlir  (irrfwst 

I  oils. 

6  NO  SMCIAL  THINNOI  required  (jast 
jM-troleiim  sj)iriLs). 

STAILI  will  not  tend  to  li.inlen 
A  in  the  tank 


SEND  FOR 
BULLETINI 

If  \ou  haven't  >et  trirsl  G  F. 

9S''4,j:rt  in  twii  h  with  yiMir  li»  al 
Ct-K  Divtrihutor,  or  write  for  our  new 
tmlletin  to  Set  tion  K-2,  Cheiniral  IVpartinent, 
Ot'iiriaJ  i.letoic  Company,  i*ittshcld,  Mass. 
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Even  in  the  most  remote  areas, 


wings  aloft  are  guided  on  their  way 


by  Aerocom's  new  medium  range  Aerophare 


POPULATION- 


AEROCOM’S 

Dual  Automatic 


Transmitter.  This  transmitter  was  designed  and  buHt 
to  provide  long,  trouble-free  service  with  no  attendants 
^  even  where  the  total  population  is  Zero. 
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Package-Type  Radio  Beacon 


CONSUITMTS.  OfStCMCRS  MO  MMUfMTUIKItS  OT  STMOMO  M  SPCCUL 
flfCTRONIC.  MfTEOROlOCICAl  AND  COMMUNICATIONS  EQUIPMENT 


for  compleicly  unjttendcd  service.  This  aerophare  (illusiraced) 
consists  of  two  100  watt  (or  50  watt)  transmitters,  one  AK*3B  keyer, 
one  AC.'A  automatic  transfer,  and  an  antenna  tuner.  (Power  needed 
1 10  volt  or  220  volt  -  50/60  cycles) 


Frequency  range  200-415  Kcs.:  self-contained  P.  A.  coil  covers 
entire  range;  I  "plug-in"  crystal  oscillator  coil  covers  200  -  290  Kcs., 
other  290  -  415  Kcs,  (Self-excited  oscillator  coils  covering  same 
ranges  are  available).  High  level  plate  modulation  of  final  amplifier 
is  used,  giving  55%  tone  modulation  in  lOO  watt  transmitter  and 
55-50%  in  50  watt  model.  Microphone  P-T  Switch  when  depressed 
interrupts  tone,  permitting  voice  operation. 


L’sing  866A  rectifiers,  unit  can  be  operated  in  air  temperature 
range  0“c  to  4  5“c;  using  5B25  rectifiers,  —  35°c  to  +  45”c; 
humidity  up  to  95%. 


Aerocom's  Automatic  Transfer  unit  will  place  the  "stand-by" 
transmitter  in  operation  when  main  transmitter  suffers  loss  (or  low 
level)  of  carrier  power  or  modulation.  The  characteristics  of  the 
keyed  call  letters  are  so  modified  on  "stand-by"  that  a  distant 
monitoring  station  can  determine  whether  the  main  or  "stand-by” 
transmitter  is  operating. 


I'nit  is  ruggedly  constructed  and  conservatively  rated,  providing 
low  operating  and  maintenance  costs.  Engineering  data  on  this  unit 
and  other  Aerocom  communications  products  are  available  on  request. 


I>edance  matchinK  fuch  a<  th»- 
IfiiKth  of  coaxial  cable  used  to  pro¬ 
duce  capacitive  reactance  Refer¬ 
ence  to  Kijr.  2C  showfl  that  the 
seriei*  resonant  circuit  include.*  a 
resistance  of  ol.S  ohms.  The  total 
series  inductive  reactance  has  i)een 
calculated  as  296  ohms.  Thus,  the  Q 
of  the  series  circuit  i.s  .5. 75.  Obvi¬ 
ously,  the  f»‘ed  .system  is  a  \s  ide- 

band  device  compared  to  the  thr . 

element  parasitic  array  on  which 
it  is  used. 

The  29-mc  iM'am  antenna  was 
next  checked  for  line  current  iial- 
ance.  The  pattern  of  the  antenna 
was  first  measured  with  a  field- 
strenKth  meter.  Maximum  radia¬ 
tion  was  found  to  be  perpendiculai 
to  the  antenna  elements.  An  unbal¬ 
anced  antenna  will  usually  show  an 
altered  pattern  with  the  maxima 
'•cciirinir  slightly  off  center.  Th*‘ 
field-stren^'th  meter  was  then  posi¬ 
tioned  a  fixed  distance  from  each 
antenna-element  tip  in  turn  and 
the  deflection  of  the  meter  was 
found  to  lie  the  same  in  each  case. 
This  test  indicates  that  the  volfaye 
at  each  antenna  tip  is  the  same, 
.'^rnall  incafidescent  bulbs  huny 
from  each  end  of  the  antenna 
showed  the  same  brilliance. 


h'lirthn 


Next,  the  center  conductor  was 
broken  clo.se  to  the  first  drivintr 
point  where  the  conductor  emerjreil 
from  the  shield.  A  receiver  con¬ 
nected  to  the  line  was  now  com¬ 
pletely  dead.  The  absence  of  pickup 
showed  that  the  cable  had  no  signal 
pickup  of  its  own.  Type  R(i-8  I’ 
cable  may  lie  used  to  carry  trans¬ 
mitter  outputs  of  two  kw  or  so 
with  the  line  matched.  A  standinv.' 
wave  exists  in  the  capacitive 
shorted  line  section.  Therefore  care 
must  be  used  to  .seUn’t  a  line  of 
sufficient  insulation  capacity.  For 
a  one-kilowatt  transmitter  the  line 
current  which  must  flow  throui.'h 
the  matchinp  stHdion  is  4  11  am- 
jieres. 

The  voltajre  drop  across  tlw 
capacitive  section  of  coax  is  l.dM 
volts.  This  voltaKe  appears  between 
the  inner  conductor  and  the  shield 
of  the  capacitive  matching  section 
at  the  point  where  the  inner  con¬ 
ductor  enters  the  shield.  Since 
RG-8/U  has  a  maximum  voltage 
rating  of  4.000  volts  rms,  it  should 


October,  t950  —  ELtCTItONiCS 


CORNISH  WIRE  COMPANY,  i.e. 


M*cK>^a 
ClU«M«  II 


IS  farh  !•«.  lit*  Varti  7,  N.  T. 


i)ir  fuMc 


TUtlS  AT  WORK 


f 


frov*n  BEST,  and  tp*cifi«d  regularly,  by  leading  manufacturers 
of  televitien,  F-M,  quality  radio  and  all  exacting  electronic 
equipment.  For  maximum  output  and  minimum  rejecti.  Available 
in  all  eiiee,  solid  and  stranded.  Over  200  color  combinations. 

PRODUCTION  ENGINEERS:  Specify  "NOFLAME-COR  ' 
for  abeolute  uniformity  of  diameter,  permitting 
cleon  stripping  of  insulation  without  damage 
to  the  copper  conductor ... 


NO  CONSTANT  RESEHING  OF  BLADES 

Avoto  losiis  rioM 

Not  being  on  extruded  plostic, 
oiiminotet  the  costty  “blobbing'  of  H 
insulotions  under  soldering  heot 


MODUS  A«  t.  A  C  MlilAOTS 

A- 10  twrn».  46  co<l.  1  13  16  dio  .  5  wottft— 

r«»ii»onc«»  ffom  10  lo  300.000  ohm». 

i-1S  twrn%.  140  cott.  3-5  16  dto  *  10  wot** 

~r4»itton<*»  from  30  *o  300,000  ohms 

C-3  fyrn%.  13  1/3  corl.  113  16  dio.  3 

wottt— rv»i»tonc«t  from  S  to  30.000  oKmi. 


MODUS  D  AND  C  HfLIMTS 
^rovido  •■trvmo  occurocy  of  corttrol  ond  od* 
jwttmont,  with  9,000  OfHl  14,400  dooroot  ol 
»hoft  rototior*. 

D-33  Hirrt*.  334  '  coil.  3-3  16  '  dio.,  15  wottt 
-'fotiitoncot  from  100  to  730.000  ^mt. 
t-40  tvrn»,  373  €0>l,  3  3  16  '  dio.«  30  wott% 
•>r«tt»tor><«t  from  300  ohms  to  o^t  mtgohm. 


MODUS  r  AND  G  MICISION 
SINGli-rU9N  dOTINTlOMITIiS 
footwro  both  <ootinuoos  ond  limited  m« 
chooKol  rototioo,  with  moaimum  eflo<tive 
•  loctricol  rotation  Versatility  of  designs  por- 
m«t  a  wide  voriety  of  spe<iol  features 
f— 3  3  16  '  dio  ,  3  wotts.  electrical  rototion 
339* -reS'Stonces  10  to  100.000  ohms 
G'-l  3/16  dio  .  3  wotts,  electrical  rototiori 
336*-resistonces  3  to  30  000  ohms 


lAIOtATOAT  .. 

MODIl  HIII90T 

The  ideol  resistortce  ^ 

smit  for  use  irs  loboro 

tory  > 

mental  opplicotions.  . 

Also  helpful  ^ 

broting  ond  checking 

test  equipment.  Com  > 

bines  high  occwrocy 

ond  wide  ronge  of  y 

10  turn  HCII90T  with 

precision  odiustobility  of  DUODIAl  Avail¬ 
able  m  eight  stock  resistonce  volues  from 
100  to  100,000  ohms,  ond  other  volues  ors 
speciol  order 


d. 

MODUS  ■  AND  W  DUODIAIS 
Coch  model  ovoiloble  in  standord  turns  rotiot 
of  10.  13,  33  Oftd  40  to  1  Inner  uole  in- 
dicotes  ongulor  position  of  HfllPOT  sliding 
contoct,  ond  outer  scole  the  hehcol  turn  on 
which  It  is  located  Con  be  driven  from  knob 
or  shoft  end. 

R-3  diometer,  eadwsive  of  tndON 

W->4  3  4  diometer.  eaclusive  of  irsdec.  Feo* 

tures  finger  hole  in  knob  to  speed  rototion. 


FOR  PRECISION 
POTENTIOMETERS 


come  to 


,  ot  *'**  rto*** 


,1  •  'VbotX'  «'* 

“'to**' 


For  many  yean  The  HtLirOT  Corporation  haa  been  a 
leader  in  the  development  of  advanced  types  of  potcotiom* 
eten.  k  pioneered  tbe  htticsl  potentiometer— the  potentiom* 
eter  now  so  widely  used  in  computer  circuits,  radar  equi|^ 
rnent,  aviatioa  devices  and  other  military  and  industrial 
applications.  It  pioneered  the  Duooial*— the  tums-indicat* 
ins  <tial  that  greatly  simpliftcs  the  control  of  multiple.4um 
potenDometers  and  other  similar  devices.  And  it  has  also 
pioneered  in  the  development  of  many  other  unique  po- 
imdoaMtric  advaocemenu  where  highest  skill  coupM  with 
ability  to  mass-produce  to  close  tolerances  have  been 
pcraiive. 

In  order  to  meet  rigid  government  spccifccations  <w 
these  developments— and  at  the  same  time  produce  them 
econotnicaily— HCLINTT^  has  perfected  uni<|uc  manufactur¬ 
ing  facilities,  including  high  speed  machines  capnbleof  wind¬ 
ing  extreme  lengths  of  tcsisiancc  elements  employing  wire 
even  lets  than  .001’  diameter.  These  winding  marines  are 
further  supplemented  by  special  testing  facilities  and  po- 
lentiotneter  "know-how"  unsurpassed  in  the  industry.  1 

So  if  you  have  a  problem  requiring  prrc/sfmr  petenti^m- 
Hrrt  ynur  best  het  is  ib  bring  it  to  The  HtUPOT  Corporatioti. 

A  call  or  letter  outlining  your  problem  will  receive  im- 
mediaie  attentioa! 


*TrW4  AC#r6i  Ktgisitrgd 


3>OANOIO  MODIl  A  HIIIROT  AND 
DOUAll  SHAFT  MODIl  C  MlllROT 

All  HEllfOTS.  ond  th«  Modal  F  9ot«nfiom«tar, 
con  b«  fumikhod  with  ihaft  aatantiont  ond 
mounting  bushings  ol  ooch  and  to  focilitot* 
coupling  fo  othor  oquipmant. 

Tha  Modal  f,  ond  tha  A.  6,  ond  C  HEII90TS 
ora  crroilobla  in  multipla  ossamblias.  gongod 
of  tha  foctory  on  common  ^ofts,  for  tha  con* 
trol  of  ossociotod  circuits. 


MUITITARRID  MODIl  •  HlllROT  AND 
A’GANGID  TAPPED  MODIl  F 
This  Modal  t  Halipot  contoins  40  tops,  plocad 
os  roquired  o*  spocifad  points  on  coil  Th«  S<«> 
Cong  Modal  F  Potantiomator  contoint  19  oddi 
ttonol  tops  on  tha  m<ddta  two  soctions.  Such 
tops  parmit  usa  of  poddmg  rts*stors  to  rroota 
dasir^  non  hnoor  petantiom«*»r  functions,  with 
odvontoga  of  Aa«ib«iify,  in  thot  curves  con  ba 
oltarod  os  roquifod 
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M«NIV  m  OitVft  »iOG  ^iTTVtUlOM  11  riNNA 


Maximum  Reliabilitv  Every  Time 

V  • 

Hith  AIKIVW  (:il(MM»EF{S 

iioH  . . .  til**  A.’iBr* 

60  CYCl.E 
CHOPPER 

P  r  *•  *•  i  !•  i  **  II  **n(:iii***‘r**il 
for  r«-li<il>ilil\  .  .  . 


f<»r  iiiii|ililif*ulioii  of  Iom  I«*«*‘|  OC  oi^iiuU  .  .  .  I  lir 
X.YfUi  i*  «ii|i|ili«*«|  li«‘riii«‘lirull>  *>4*ul«*4i .  . .  aliiioi«l  iiii- 
i(fT**4‘lr«l  liy  nlKM'k,  \iiiralioii.  l<‘iii|M‘raliirt‘ 


1024  bOlINMOUNT  AVI  SALTIMOm  2,  MARYLAND 


^  Moisture -Resistant 

E^®€trical  Connectors 


fO 

y  ^ 

IV^ 

N«*  (lUMlMm  aImimI  iI  JOV  |>luc»  mnit  wM'kAtm  mrv  tiKlav'm  out*  ^  \ 

trM'al  r«>niirH  tiir  vaKia*  aa  or>r  iim-v  NoH»|>rrnA  /  \ 

untla  atui  Cai  lorv  vui«  Ant/#<l  to  «^vr<l«  ihrv  won  t  ctao  h  «»r  shAti«>r  /  '  ^ 

uoitoK  hAfil  Mowa— •Afr  sort»rMinmiv  iivitiiitnr  loi'ltmAtar  (  hancrA^  /  \ 

Afv)  ara  trim  aafr  an*!  raav  lo  hamlir  Whenrver  AtKAntAgroiui  I  "  I 

l4inmHi*»r«  are  r*|yo|t{i^|  Aiih  lh«*  famottoa  Ml  N^^  “W atrr  I  ^ I 

StaUiic  f a*  f>  X  ul  a«av  tilnalratMin  in  t  in  k*  sluima  how  cKmt  fit  I / 
ling  •rgtiMrnlA  i»n  nialing  Malr  ami  I’Vnuilr  |4iigs  iMantivrlv  "St^ti  \  \aMaHME8K9ilB  / 

•Hat  '  ihrl  an*!  moialnrr  hv  rtKliMing  lonlai  la  in  a  ruhli^  -  . . 

k«»uaing  Auk  f««r  a  <lrMri|'ta»n  iHi  ihia  ami  othar  aitvafi  y 

lAfr«  that  ttnl>  JON  I  «ini«r<  ftim  |»r«>^  Mir 

A  u  tJa  t%»rnH\  tif  an«f  pm  roAtSmalitmo  arr  m«iWuMr  A*  ^***’ 

fwrrf  lA#  f*»*rhtNe  piHtrr  •>/  7'V  A  .W  AM  of  PA  i'ifTUita  MAlf  &  ffMAlf  PlUO  INOaOEO 

/JioAfnafMiA#  •Ai'oo  Jn\  S  Sv  ^  table  Male  Ptug  No  No*a  S-«ot  VVA*Et  $fAl  (orrowi) 

't*b  IWImA^  brmala 


iOUIPMENT 


MANUFACTURING  COMPANY 


PHYSICISTS 

And 

SENIOR  RESEARCH 
ENGINEERS 


POSITIONS  NOW 


Senior  Enqineers  and  Physi¬ 
cists  having  outstanding 
academic  background  and 
experience  in  the  fields  of: 

•  Microwave  Techniques 

•  Moving  Target  Indication 

•  Servomechanisms 

•  Applied  Physics 

•  Gyroscopic  Equipment 

•  Optical  Equipment 

•  Computers 

•  Pulse  Techniques 

•  Radar 

•  Fire  Control 

•  Circuit  Analysis 

•  Autopilot  Design 

•  Applied  Mathematics 

•  Electronic 

Subminiaturization 

•  Instrument  Design 

•  Automatic  Production 

Equipment 

•  Test  Equipment 

•  Electronic  Design 

•  Flight  Test 

Instrumentation 

are  offered  excellent  work¬ 
ing  conditions  and  opportuni¬ 
ties  for  advancement  in  our 
Aerophysics  Laboratory. 
Salaries  are  commensurate 
with  ability,  experience  and 
background,  ^nd  iniorma- 
tion  as  to  age,  education, 
experience  and  work  prefer¬ 
ence  to: 

NORTH  AMERICAN  AVIATION.  INC. 

Atrophyiici  Loborotoiy 
Bo  I  No  K  4,  12214  S.  Lakewood  Blvd 
DOWNEY,  CALIFORNIA 
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Saving  energy  for  better 
low-cost  telephone  service 


osriliosi 


TUIIS  AT  WOtK 


s\v'//, 

NEW^^APrActing 
STEVENS  THERMOSTATS 


be  ade<iuate  for  transmitter  powers 
of  well  over  one  kilowatt. 


Kurkenci^ 

<;i  Kiil«  Win*  »nd  •Tran)>- 

mlMilon  Unrs.  Antenna*  and  Wave 
Ouldea"  p  Hi.  K1r»t  H1ltlon.  MKJraa  • 
Hill.  New  York 

(J)  Kin*.  Win*,  .Mlrritio,  •Traniiml*- 
aion  Une*.  Antenna*  and  Wave  Guide*  ’, 
p  15».  nr«t  mitlon.  MiSlraw-Hlll.  New 
S’ork 

(Si  R.  K  .Sandeman.  "Kadlo  Bn*ine«r- 
In*."  I,  p  (iVT.  John  Wiley  A  Son*.  New 
York  1»48 

(41  K  K  Temiaii.  'fladin  r:n*ineer* 
llandbiH.k.  '  p  44.  K(r*t  Kxtldon.  .MW.raw  • 
Jtill  .New  York 


British  Developments 
in  Iiistriiinentation 

By  John  H.  Jupe 

Fngland 


A  w;viKW  of  recent  developments  in 
Britain  discloses  some  novel  appli¬ 
cations  of  electron  tubes  at  work, 
particularly  in  the  field  of  scientific 
instrumentation. 

It  is  sometimes  required  to  know 
the  size  of  carbon  particles  in 
luminous  flames.  A  particle  size 
meter  has  lieen  developed  by  the 
British  Iron  and  Steel  Research 
Association  to  do  this  efficiently. 

The  instrument  uses  an  inter¬ 
rupted  parallel  beam  of  ultraviolet 
lijrht  which  is  allowed  to  impinfre 
on  the  rejrion  of  the  flame  under 
examination.  The  cloud  of  luminous 
carlion  particles  in  the  flame  will 
scatter  the  ultraviolet  lijrht  which 
is  then  detected  by  a  multiplier- 
type  photoelectric  cell  and  a-c  am¬ 
plifier.  A  small  mon(Khromator  is 
interposed  to  select  the  litrht  falling 
onto  the  photocell.  By  making  the 
wavelength  of  the  lijrht  comparable 
with  the  size  of  the  particles,  the 
character  of  the  scatterinK  is  very 
deiKUident  on  the  size,  which  can 
thus  Ih'  measured  in  terms  of  the 
amidified  photiK'ell  current. 


•  narrow  differtntialt,  a*  low  os  5*  F 
•  highly  ratpontiv* 

•  (lud  mounting 


Now  —  for  the  /ini  time  —  4m<ill,  vnap-jcting  iher- 
mo4(i(4  in  adjuvtablc,  non-adiusiable  or  manual  reset 
styles  are  available  to  manufacturers  of  devices  requir¬ 
ing  sensitive,  precise  control  of  high -wattage  heater 
loads. 

'I  hese  Hfu  Stevens  (hermostais  feature  an  electri¬ 
cally  independent  bi-metal  element  in  close  contact 
with  mounting  base.  Thus,  (hermosiai  closely  follows 
temperature  of  controlled  device  and  bi-metal  responds 
rapidly  to  trm|H-rature  changes.  Contact  pressure  is 
positive  until  the  actual  instant  (he  contacts  snap  open. 

Interchangeable  with  Stevens  Type  S  units,  the  new 
Stevens  ihermostats  insure  satisfactory  performance 
fesr  your  appliances  and  industrial  apparatus.  Always 
specify  .Stevens  thermostats  —  they  perform  hritrr . . . 
/aG  lomerr. 

*  A  Um 


Miilj/tt  Mimnetonirlff 


It  ha.s  been  known  for  a  lony 
time  that  if  the  metal  germanium 
i.s  prepared  with  a  sufficient  degree 
of  purity  it  exhibit.s  a  pronounced 
Hall  effect,  its  eltH’trical  resistance 
is  a  measure  of  the  magnetic  field 
in  which  the  metal  i.s  placed.  This 
effect  has  now  bt'en  used  as  a  ba.sis 
of  simple,  self-contained  instru- 


manufacturiiig  campany,  inc. 

MANSrillD.  OHIO 
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We  have  specialized  knowledge,  skill  and  a  full  range 
of  facilities  for  mass-produced  economical  units  and 
hermetically  sealed  transformers  of  all  types,  as  well 
as  for  large  single  and  3-phase  transformers. 

For  a  superior  product,  priced  competitively  . . .  for 
as&ured  efficiency  and  long  service  life,  let  FERRANTI 
build  transformers  to  your  precise  needs. 


CHICK  YOUR  REQUIREMENTS 

Power  and  Roctifior  Trantformors  up  to  SO  KVA  (High  Volt¬ 
age  or  High  Current) . . .  Saturable  Reactors . . .  Special  Cores 
and  High  Temperature  Insulation  .  .  .  Class  B  Hermeticolly 
sealed  Types. 


Television  Transformers  . . .  Control 
Transformers...  Audio  Transformers 
. . .  Power  and  Audio  Filter  Chokes 


Mfe  fevfta  your  lnqwlrles 


i 
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Sit« 


L  If-M 
>(1  (*«n*4*  onlv 


ssmut\zniTo^.]  *»r22U 

Of  particular  interest  to  all  who  need  V  ^0^  C\0\^ 

resistors  with  inherent  low  noise  level 

and  good  stability  in  all  climates  \ 
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STANDARD  RANGE 

1000  OHMS  TO  9  MIGOHMS 

M  comiMrcMl 

muf  r«4M.  f teoKow,  f«l«' 

otc 

Ml  •  vOfMty  •!  U  S  Novy 


HIGH  VALUE  RANGE 

10  to  10,000.000  MEGOHMS 

Thn  unwMat  ronfc  of  high  «alu«  rcsittoft 
woi  devolopod  to  moot  tli«  neodi  of  kmh- 
tific  and  indMtnol  cootrol,  mtOMirinf  ond 
leborotory  equipintnl  —  ond  of  kigli  voltoqe 
opplicolioni 

SIND  FOR 
BULLETIN  4906 

***«Zi? 

It  dttaiU  H  Mtk  ^**111 

St«f»dar4  Mud  Hifli  Vein* 
r«»ttt«rt,  tiKlMliBf  c#«  ^ 

BtrtKtien,  clicr^cttriBtict. 

tic.  C«ey  witti 
eri<«  Li«t  Mieikd  pm  n-  j 
q««»l  ‘ 


IHTAI.  Mrc  co. 


COSSOR 


H#t«  U  ft  ttMftlj  fturTftT.  pr«9ftrM  UA«i»r  tb#  dimtUiM  oT 
tb«  Um  AiftOBO*  AeUfturW'  l^burftom.  thftt  prraMU  tb* 
rftftultJ  U>  bft  ftipftt^M  fron.  *  i 

to.  Mtnuiion  .t  ToJjys  key  to 

.«(>».  Thi.  book  protectite 

mmn  * 

pwftnm  niiinMrii  ftuthari  fflf:lSyf€S 

tiftft.  o(*11  ftA<1  Utility  mt\  ,  . 

MM,  ««.-fta  ufid»TBi*n.i  ptfSOftrtfl 

iM  or  tb.  -r.rt.  ,n  .hu  pfopg^y 

ormouft  ftftariT  rvl«ftM  «h«n  i  r  / 

uMid  ft*  ft  la  •ftt. 

ft«  •  bftM*  for  thft  tVtrUip 

nuftat  ftful  ftdlmUiliitroiioa 

lit  protortito  OBoftAuriM  It  rwL— 

Ctt4M  tbe  prianpl#*  And 
arriptlott  trf  fttiimtc  rapln  r 

Mfl  d.**u»*rft  phnii-ftl  ;  'T"Kt? 

•t.iMft.  (fr.«  .ir  W*H-. 

rrmiad.  ftad  uatWrwfttrr  H 

*h*»rli>.  dmjataoi^iiotiiiA.  ^  _  A 

bmI  on  prriuon^i  U'* 


Dopt.  R  10  Eoit  40t»i  Si. 
NEW  YORK  16,  N.  Y. 


Uniqve  twin  boom  flat  fact  tube  permit! 

EXACT  time  componton  of  two  *o>t- 
formi  vilbout  pboie  or  frequency  error 
leomi  ore  independent  rertKolly  ond  toebod 
in  koriiontol  diieclion,  con  be  leparoted, 
tuperimpoicd  or  trotsed  for  ony  comparati.e 
teit  and 

Model  lOlS  twin  beam  SCOPE  (illui- 

Irotedl  offer!  Ike!e  additional  feature! 

DIRECT  time  meaeuirmeni  on  calibrated 
control!  from  ISO  milliMC  to  I  microMC 
Direct  .ollaqe  meokuremenl  on  each 
beam  from  SOO  roll!  to  I  millirolt 
Recurrent  or  Iriqqertd  !«eep!  from  ISO  milli- 
MC  to  S  mKroMC  tfiqh  gain,  videband 
amplifier, — }  de  at  7  Me 

Write  for  detail!  on  Model  1428  Scope 
Comero  for  !lill  or  moring  film  record! 

All  intfrument!  and  iporti 
in  itocb  New  Yorb 


<  nmm^ndrd  hf  thn 
i  l%ll  rn*«>  4Mn«r. 

Nntlonnl  Srrtiiity  Kr- 
Miurrew  lldinnl. 


—  Just  Out 


WHEN  TIMING  COUNTS 
you  can  count  on 
Cossor  Twin  Beam  Scopes 


THE  EFFECTS  OF 

ATOMIC 

V/EAPONS 


4Sft  pjgei,  $I.IJ0  Prepared  for  and 
Tbe  bunk  •  ilHkli  dmrrip  in  ( ^iMiperation 
lUwi  or  tb»  phru.  ki  pi,-  ,u, 

n,wirau  kMiirlWnil  .ith  WHO  me 

kluoilo  upuwtou  pr..*|,|i-.  11  C  ATOMIC 

vftlUfthl*  hMlr  dfttft  h«*lpfu1  *  WIfllM 

tn  tlk»  prvpftrfttioo  of  prar  RMFRIvY 

tk*%l  plftBft  for  fttnittir  «ar  CntfiU  I 

fmrm  Tr>  h^lp  ><>n  I^AiiiilCCinil 

hrttpr  und^ritnafl  the  »‘lTf't«  MUIfllflldwlUH 

of  fttiwnic  MAftprta^.  yT>u  •  m  and 

CiTBO  *itftl  InfortnfttUm  *ii  --m 

“'.Vi  DEPARTMENT 

.™,JlkrT  iTfrcl.  —  Inlllkl  e*we-w»l«w 

iiuci^ftr  rftdlftttfii*  fttid  tlw  nC  TjFPFIISF 
Pfot#rt»on  ftf  prT«>iind.l.  >..u  ifWrfcHRifci 

will  ftlatt  find  fto  ftpproit-  - - I 

n.fttr  nif^hod  ««f  ntftipRitirwr  th»  .M.>rmft5i'«o  .V  Ytrurturr  bv 
»  l>lft»t  fift^r.  ftnd  pcrtttwwit  iafi>rtiifttic>n  ••n  !h^  cnJrulfttlcn 
ttf  hftifttit  frt>m  world  widi*  rsUitanitriwtion  'Hsft  prMic 
tif«n«  in  thu  biMtk  rwprpigMit  the  titoo*  nearly  citiftntitfttUe 
Appntwah  to  fttoniic  bitmb  ptirnoBirisolftfs  which  can  be 
publlaheil  at  ibi«  lunft. 

Examine  the  book  10  days  FREE 


McGnAW  HILL  BOOK  COMPANY 
SM  W  42d  St  .  NYC  la 

Hend  me  a  copy  of  THE  EPPCCTS  OF  ATOMIC 
WEAPONS  fi>r  to  dayy  etamihfttiiwi  oti  apttnnai 
In  til  dftj'a  I  will  remit  I'  (wt.  pjiui  a  few  ewnta  fur 
tlelJTery.  or  return  the  h>wk  We  pay  for  delteerr 
tf  you  remit  with  t)u»  Ck'ipRin.  H«me  return 
prOUrfe  I 
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ARNOLD  ^TORWDAl*^  CORES 


*  und/r  lurnung  mrrtmffmfntt  trtih  H'eUffn  tlfdru  C<*"tp4ny. 


of  DELTAMAX 
4-79  MO-PERMALLOY 
SUPERMALLOY* 


In  addition  to  the  standard  toroids  described  at  left,  Arnold 
Tape-Wound  Cores  are  available  in  special  sizes  manufac¬ 
tured  to  meet  your  requirements — toroidal,  rectangular  or 
square.  Toroidal  cores  are  supplied  in  protective  cases. 
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Center,  on  black  back|iround, 
are  the  eiKht  standard  sizes  of 
Arnold  Tape-Wound  Toroids. 
Around  them  are  a  number  of 
other  cores  of  sp^ial  nature 
produced  for  individual  needs. 


APPLICATIONS 

MAONITIC  AMPlIFinS 
PUISI  raANSFOIMMS 
NON-LINIAR  aiTARD  COILS 
and  TIANSFOIMiaS 
PCAKINO  STRiaS,  and  many  ather 
tpociallied  appllcatiant. 

RANGE  OF  SIZES 

Arnald  Tape-Waund  TaraMt  are 
avaHable  In  eight  sizes  at  stand¬ 
ard  cares— all  furnished  encased 
In  maided  nylen  centainers,  and 
ranging  in  size  tram  Vi"  ta  3'A" 
I.D.,  54"  ta  3"  O.O.,  and  Vt“  ta 
Vt"  high. 

RANGE  OF  TYPES 


available  In  each  at  the  three 
magnetic  materials  named,  made 
tram  either  .004",  .003"  er  .001 " 

tape,  at  reguirad. 


I  Xu  Arnold  Engineering  Hompany  j 

SUHSIDIARY  OF  ALLEGHENY  LUOtUM  STEB  CORPORATION  i 

Oofwrol  Office  &  Plant:  Marengo,  Ut'inois  ,  | 


Audio  IldotllT  ol  a  lolovioloa  rocotroi  U 
miod  in  Uio  ocho-iroo  room  bnlll  by 
Gonorol  Doelric  Co.  Ltd.  oi  Cnqlond 


h.'rho-h'rff  Hoon> 


•A  (iifio  Ilf  f<|nipment  which  has 
many  u.so.s  in  thf  electronic  anil 
other  electrical  field.s,  a.s  well  as  in 
mechanical  eny'ineerinjr,  is  an  echo- 
free  nxim. 

Such  a  riMim  has  rt*cently  been  in- 
st.illcil  by  enirineers  of  the  (Jeneral 
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ments  for  measuring  and  explorinir 
magnetic  fields. 

A  small  fiake  of  trermanium  i  x 
A  X  0.015-inch  in  thickness  is 
mounted  in  a  probe  and  is  thus 
capable  of  lieint;  used  to  mea.sure 
field  strenKths  in  very  small  gaps. 
This  instrument  has  an  overall 
ranpe  of  0  to  25.000  prauss,  in  three 
ranges  and  has  a  direct-readiny' 
microammeter  indicator. 

A  recent  pyrometer  development 
for  u.se  at  temperatures  above  75il  t' 
consists  of  a  back-silvered,  heat- 
resistinK  Klass  hemisphere.  This  is 
so  made  that  black-body  radiation 
can  pass  out  throu>fh  a  small  un¬ 
silvered  hole  at  the  top  of  the 
hemisphere,  while  radiations  of 
wavelenjrth  lonprer  than  2.5  p  arc 
absorbed  by  the  prlass.  Thi.s  pre¬ 
vents  reflected  radiation  from  in- 
terferimr  with  the  heat  loss  from 
the  surface.  A  calibrated  photocell 
with  a  very  ipiick  response,  an 
alkali-metal  cell,  is  placed  bi’hind 
the  unsilvered  hole  and  the  cell  cur¬ 
rent  will  then  lie  a  measure  of  the 
true  temperature  of  the  surface 
under  examination. 


Hinff  of 


Um  ovr  "tiMk 

Scraw  ProdwcH  —  WUX  — 
Naw  Varh  fKat't  all 


I  WRIT!  foil  CATAIOO  49C  | 

ANUFACTURERS  since  1929 


% 


compare  the  speed,  economy,  accuracy  of 

product  marking  by  E-Z  CODE 


t-Z  COOfS  are  applied  with  Anger-tip 
pressure,  without  moistening.  They 
stick  permanently  .  will  not  pop. 
peel  or  curl  even  in  extremes  of  heat 
and  humidity  or  when  pulled 
through  conduit  K-Z  Codes  provide 
the  fastest,  most  accurate  and  inex- 
[lensive  method  of  wire  marking 


l-Z  COOfS  make  even  the  most  com¬ 
plicated  wiring  circuit  an  open  book 
to  even  "green"  employees  They 
eliminate  the  need  for  large  inven¬ 
tories  of  colored  wire  and  speed  as¬ 
sembly  time.  They  insure  accuracy, 
eliminate  mistakes  and  save  costly 
•service  calls  E-Z  Codes  are  the 
proved  method  of  increasing  produc¬ 
tion  with  new  employees  without 
error  and  mistakes 


IXCIUSIVE  SKID  TAI  permits  peeling 
any  marker  from  the  card,  while 
the  rest  remain  protected  and  ready 
for  instant  use.  Only  the  end  of  the 
marker  needed  is  exposed,  which 
means  less  marker  spoilage.  Speed 
Tab  also  protects  each  marker  from 
grease  and  dirt  found  on  all  work¬ 
men's  hands.  The  adhesive  thus  re¬ 
mains  clean  giving  a  Arm  grip  where 
you  want  it,  on  the  marker  end. 


l-Z  CODE  PIM,  CAALE  AND  CONDUIT 

MARKERS  provide  a  fast,  accurate 
method  of  identifying  pipe,  cable 
and  conduit  lines  at  a  fraction  of  the 
cost  of  painting  or  other  methods 
Self-adhesive  strips  in  standard 
wording,  or  pnnted  to  your  speciA- 
cations.  may  lie  applied  without 
moistening  by  inexpenenced  help  in 
a  few  seconds.  They  last  indeAnitely. 


USE  THESE  for  inspection  or  rejection. 
in.struction  or  warning  labels  in  pro¬ 
duction.  repair  or  service  work 
Westline  pressure -sensitive  labels 
are  applied  without  moistening  They 
will  not  pop.  peel  or  curl  even  under 
extremes  of  heat  and  humidity  yet 
are  easily  peeled  off  without  harm¬ 
ing  surface. 


WESTIINE  SELf-RACKlNG,  pressure  sen¬ 
sitive  tape  on  either  cellophane,  ace¬ 
tate  Aim,  paper  or  cloth  stock  can 
be  furnished  plain  or  printed  with 
your  message,  and  in  size  required 
Widths  from  '«  *  to  3".  Lengths  from 
STS"  to  2.^92■.  Ideal  for  advertising 
or  production  installation  and  serv¬ 
ice  data  Apply  without  moistening 
They  stick  until  time  for  removal. 


SEND  FOR  COMPLETE 
INFORMATION  AND  SAMPLES.. 
MAIL  THIS  COUPON  TODAY! 


E-Z  CODE  —  WetHIne  Rredwcts  DIvitien  •  Wetlern  lithograph  Company 
aOO  fast  3nd  Stroot,  lot  Angolot,  Californio,  Oopt.  f-11 

Gentlemen ;  Please  send  me  information  and  samples  of ; 

Cj  E'Z  Codt  Wir*  Morltft  Q  E'Z  Cod*  Tip*.  Cobl*  A  Conduit  Markin 

Q  W*itlin*  e**labl*  lobalt  d  W*,Hin*  S*l|.Adti*iir«  Roll  Top* 

NAME  .  _  _ _ 

TITU;  _ _ _ _ 

rOMPANY _ -  _ _ 

ADDRESS  _ _ _ _  _ 

nry .  .  state _ 
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Ant-*'*’* 
Pt*'*"* 
•h-th  '*  *’ 
Ant-C^'" 

pfOP**"** 


CrOt»»''“* 


o».i  pu'***"  ^ 

»»•»«“"  V‘ 

Ir 

tb.  '««” 

to*"*' 


lO-l*  ’ 

^  bcn  T< 


PATTONMacGUYER  company 

Edgewocd  Station  Providence  S.RI. 


PECIALTY 

OFFERS 


,K0'O 


Writ*  for  FREE  CATALOG 

TH't  cotoioa  9iv«t  compUt*  spoci^Kotions  of 
71  lab  ftilt  ^ttRri«%  of  indwitnol  and  hord- 
to  oot  typos. 

CUSTOM-MADE  BATTERIES 

Hottory  Spocificotion  Shoot  illustrotod  in  cot* 
olo9  onobloi  you  to  9ot  ony  typo  dry  battory 
doiionod  and  modo  to  your  individual  spoc- 
ificotions  — >  ovon  m  imoll  owontitios^ 

SUPER  SERVICE 

Spocialty  Battory  Company  is  ipocioMy 
oowippod  to  mako  oil  lob  Biit  Battorioi  FRESH 
for  ooch  ordor  ond  ship  immodiotoly  Givo 
your  (vstomors  tKts  valuablo  sorvxo.  Writ# 
for  o  now  catolo9  todoy. 
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RECISE 


ETHODS 


SMALL  METAL  STAMPINGS 


in  Accordonce  With  Your  Prints 

Extensive  modern  plont,  complete  equipment, 
engineering  and  toolmoking  skill  for  produc¬ 
ing  your  stamped  metal  parts  accurately, 
economically,  promptly.  Moderate  die 
charges.  Facilities  for  large  volume  produc¬ 
tion.  We  welcome  stamping  problems 


TERMINALS  tor  ELECTRIC  WIRES 

Specialists  in  the  terminal  field,  we  have 
dies  to  produce  over  400  different  kinds  of 
separate  terminals  Every  modern  facility  to 
meet  your  standard  or  special  requirements. 


,»ociW 

"*  '.no-'*"'*"’* 

your  rea^ 

for  . 

.,...ri.o»  •>••**  I 


to**®*  **  itrpr** 

.« b*  V.  .r^®*'*** 

....coiro*' 

Ninr. 

**""*  H..b 

P.P"’  v,-*** 

„  .»  coo**' 


‘  i,rfoory  •'* 

r  ""  1 
OP--”"’*: 
«« 

,o  o-rP'’*  X 

pr-  *"“ 

.oJuc’ 

«  O'  '*’*“‘* 

net. 


SPECIALTY  BATTERY  COMPANY 


■mr-o-Vat 


MADISON 


WISCONSIN 


.  .  .  thi  pnmi  rc^uiiitis  aiiJ  tlu-  rtwrk  oj  llic  nustir  pilot 
lliroM(;liOMt  iki 

But  no  hand,  however  staunch,  no  eye,  however 
steady,  could  master  the  modern  high  speed  aircraft  w  ith 
out  aid  from  its  complex  instrumentation  and  control 
systems  1  hese  are  the  systems  that  strengthen  the  pilot’s 
hand  a  hundred'fold  that  present  to  his  watchful 
eye,  instantly  and  accurately,  his  progress  in  flight 


★  And  the  heart  of  these  systems  is  frequently  a  small, 
high  precision  electric  motor  produced  by  Kollsman  engineers — 
outstanding  specialists  in  the  field 

★  Hach  unit  in  Kollsman’s  line  of  miniature  special  purpose  motors 
^  represents  the  solution  to  a  particular  control  problem  Each  one  has 
been  engineered  to  provide  specific  performance  characteristics,  with  the  same 
high  degree  of  precision  for  which  Kollsman  instruments  and  optics  are  known. 

★  1  he  skill  and  experience  of  Kollsman  engineers  arc  available  to  you  in  the 
solution  of  your  instrumentation  and  control  problems  Address:  Kollsman  Instru' 
ment  Pivision,  Square  D  Company,  80-08  45th  Avenue,  Elmhurst,  N.  Y. 

KOLLSMRN  INSTRUMENT  DIVISION 


5QURRE  D  CDMPRNY 


i 
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^  »-e  MtaJ* 

!  SHOCK  AHD 
lON  PROBl***^** 

TiittOY  CUHCI^l 

.”•««••  “sr 

orutw  cou  voiuw 

To  Withsta"** 
vibration  *;>«•  ;^k 

opermionals 

.  SURVIVAL  SHOCK 


S-HflMITKAUr-UAliO  TVM 
1tlXIX4lt9-wllh 
RAMoNag.  (MalBiwB.  Ivagat  aiiA 
NiB»4«r-praal.  AaiWaal  laai^Bra- 
Ivr*  raac*  fraai  -IS'C.  la  +  •S*C.| 


*-HltMITICAUV-SiAiiO  TVri 


STRITHERS  DINN 


STRUTHIRS.OUNN,  INC..  ISO  N  l3Hi  Strtal.  PMaM^  7.  fa/ 


lAlTiWOtl  •  tOSION  •  lU^^AlO  •  CHAtlOTTf  •  CHICAGO  •  CtNCiNNAri 
ClIvtiAND  •  OauaS  •  DITlOiT  •  ranSaS  CITY  •  lOS  AHGIlfS 
MINNIAPOUS  •  MONTIIAI  •  N|  YY  0>itANS  •  NlW  YOtR  •  PtTTS 
•  UCOh  •  ST  lOUiV.*  San  teanCiSCO  •  SIaTTII  •  SyCaCUSI  •  TOIOniO 


Tuns  AT  WORK  (cMtiaii«4) 

Klectric  Co.,  Ltd.  of  England. 

The  .size  of  the  room  is  about 
18  X  13  X  13  feet,  before  lining, 
and  the  wall.s,  floor  and  ceiling  are 
covered  with  nearly  3,000  Fibre- 
gla.ss  wedge.s,  each  3  feet  long. 
These  wedges  are  not  supjHirted  by 
the  u.sual  eggbox  construction  but 
are  in  a  welded  wire  frame 
arranged  so  as  to  produce  the  mini¬ 
mum  sound  reflection. 

The  door,  which  is  also  covered 
with  weilges,  presented  an  unusual 
engineering  problem.  Although  the 
door  ojiening  is  only  2J  feet  wide 
the  attached  wedges  are  3i  deep 
overall  and  so  the  tips  would  lie- 
come  damaged  if  the  door  were  to 
ojien  and  shut  in  the  usual  way.  To 
remove  this  diflkulty  the  hinges  of 
the  door  are  designed  .so  that  it 
moves  at  right  angles  to  the  wall 
of  the  room  during  the  final 
stage  of  closing.  This  is  done  by 
guiding  it  in  tracks  at  right  angles 
to  the  wall. 

Inside  the  room,  two  overhead 
tracks  have  been  fitted  at  right 
angles  to  each  other.  Their  pur¬ 
pose  is  to  enable  the  microphone 
carriages  to  be  moved.  An  im- 
jHirtant  feature  of  the.se  carriages 
is  that  they  have  automatic  brakes 
which  ensure  that  a  microphone 
cannot  move  during  tesits. 

Across  the  floor  of  the  room  is 
a  trolley  track  ending  in  a  turn¬ 
table.  This  enables  heavy  objects  to 
be  wheeled  into  the  room  on  the 
track  through  the  door,  revolved  on 
the  turntable  and  suitably  pasi- 
tioned  in  the  room.  Although  the 
turntable  is  very  u.seful  for  posi¬ 
tioning  equipment,  it  was  included 
mainly  for  measuring  the  sound 
distribution  round  an  object,  for 
example,  determining  the  polar  re¬ 
sponse  curve  of  a  microphone 
Means  are  provided  for  rotating 
the  turntable  from  outside  the 
room. 

The  floor  of  the  room  is  lined 
w  ith  wedge.s  and  immediately  above 
their  tips  is  a  wire  mesh  false 
floor  which  is  virtually  “trans¬ 
parent”  to  sound.  When  the  great¬ 
est  accuracy  is  required  this  mesh 
can  he  removed,  together  with  most 
of  the  track  and  supporting  posts. 


rhotiwlectrir  (liigrit 


Many  branches  of  engineering 
have  needs  for  the  measurement 
of  rapidly  varying  displacements 


l—OriN  Tvai  1«IXDX47.> 
4-9«I«,  4««MB-lhr*w  CMlact*. 


I»0 
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...  for  minimum  size 
. . .  maximum  dependability 
. . .  convenient  rectangular  shape 


GIENCO  SUBMINIATURE 
CAPACITORS 

FOft  COUniNC  AND  lYPASS  APfUCATIONS 


CtM  I  sMce 

■  INUTHIC  .  tut 

too  V.  o.c.  MmtATuei 
tinoic  250  V,  o.c 

furi  SiMOif  eitTc 

SIZIS  IN  INCHit 


•ee  tut 

es!ov*D*c  •'"'*Tuei 
ZSOV.  O  C.  tsov.  o.c. 


SIZIS  IN  INCNIS 
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SMCIFICATIONS  FO«  CtM  ANO  SMCt* 

COUniNO  AND  iVAASS  CAAACITOnS 

•  flASM  TISTEO  AT  3  TIMES  lATEO  DC.  VOlTACf 

•  K>WEI  FACTOe  lESS  THAN  1% 

•  INSUIATION  IESISTANCE  EXCEEDS  10,000  mECOHmS 

•  MEET  AIL  IMA  SPECIFICATIONS 

*Tvp««  CIM  o«id  SmCS  Of  ot  ty^iccl  •iompl««  •!  tpoc* 

to<n»t  with  CLENCO  cop«C)fpri-  Moiiy  •lOAdard 

o  9r««»  veripty  of  tompofotwfo  <OMpOAMt>«ii 
corooiK  copocitoft,  pro  ovoiloblo.  Ovpiotiont  on  tKoto  or  typoi 
10  coitomor*  •po<«fi<ot>oo  will  bo  •wpplioU  promptly  o«  roqwott. 


TYPE  rC  — TIMPfRATURE  COMPENSATING 
CERAMIC  PLATE  CAPACITORS 

TYPE  CBM  — MINIATURE  COUPLING  AND 
BYPASS  CAPACITORS 

TYPE  SMCB  —  SUB-MINIATURE  COUPLING  AND 
BYPASS  CAPACITORS 

GLENCO  ceramic  capacitors  combine  extreme  compact 
size  with  convenient  rectangular  shape  for  simplified 
mounting  in  limited  space.  Their  smaller  size,  lighter 
weight  are  the  result  of  a  unique,  continuous  micro¬ 
sheet  ceramic  process  developed  by  GLENCO  for  minia- 
turizirtg  ceramic  capacitors.  St^>-by-step  control  from 
raw  material  to  finished  ceramic  dielectric  itwures  uni¬ 
form  high  quality,  high  dertsity  aiKl  high  dielectric 
strength.  Silver,  fused  at  high  temperature  to  the  ceramic 
dielectric,  provides  a  stable,  intimately  bonded 
electrode. 

GLENCO  capacitors  are  hermetically  sealed  against 
moisture  and  protected  against  contact  with  adjacent 
components  by  a  special  dipped  phenolic  resin  and  a 
high  flow-point  wax  impregnant.  Sim.ple  one-piece  con¬ 
struction  results  in  a  high  self-resonant  frequency, 
making  them  ideal  for  high  frequency  by-pass 
applications. 


CtM  miniature 
COUPlINC  AND  BYPASS 


SmCB  SUBMINIATUBE 
COUPlINC  AND  BYPASS 


I  ,  «''0»OPHONes,  P.BSUW 
OUlfON  MfG.  CO., 

Ml 


GLENCO  CORPORATION 

DURHAM  AVENUE.  METUCHEN,  NEW  JERSEY 


NOTEI  A  FEW  TEOITOtlES  ABE  STIll  OPEN  FOR  WIDE  AWAKE  REPRESENTATIVES  IN  SELECTED  AREAS  -  INQUIRIES  INVITED. 
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CABINETS  •  CHASSIS  •  PANELS  •  RACKS 
I  Planning  ELECTRONIC  EQUIPMENT  ?  ■ 

I  Investigate  the  ECONOMIES  I 
I  of  PAR-METAL  HOUSINGS  !  I 


WRIlt  fOR  CAJAIOS! 


SPLENDID  ISOLATION 


for  3  speed  playing 


H«i4utr  It*  •upcriurity  w  uiK;K«llcnifC<l, 
Sbfntl  (i«ncr«lOf  type  1 1  4lunc, 

m  tptcmlHl  ituUiKm  I  «|>c«.ull>  fM>ir»i>ril  y 
wn  (»p«n<Sed  «i<lc-vte»  t>.4lc  covering 
M  kc,i  lo  H)  Me  •  antJ  4  conc'nirH.  lermt- 
Mling  unil  which,  while  vhowmg  ec4ci 
ein.'uil  convlilHinv  on  »n  enimelcvl  Jiegram. 
N  <1(0  a  dummy  aerial  and  impedance 
geuivc  of  T5u  or  I  )u  Other  favilniet  in- 
i;rytt«t  tuoilsrJnstion,  freedom  from 
i#«kented  frcAjoerwy  miHluUiion,  deep 
^piitUiSe  or  carrier  shift  moduUtKin  and 


WEBSTER  ELECTRIC 
MODEL  “A"  CARTRIDGE 
with  TWIST 

MECHANISM 


SIGNAL  GENERATOR  TF867 


(labilitcd  output  control  Output  is  variable  from 
4V  to  0  4uV  and  calibration  indicates  the  true 
artiftcial  signal  emf  irrevpe^tive  of  load. 


rwotwr  MfwxMUaa  fftm  aof  <f  ifta  M<awanf  aMrati 


U.S.A.  Sales  aisd  Service  t  2)-2S  Beaver  Street.  NEW  YORK,  4 
II  CANADIAN  MAACONI  ITD.,  Ntrconi  Bull4ilit.  Sc.  Stcramaal  Srraal.  NONTRtAL 
■  NOLANOi  IHaae  Office  anU  Warksi  ST.  AlgANS.  Hf KTFOaOSHIRE 


Outstanding  performance  . . . 
small  streomline  design  that 
fits  modern  tone  arms. 

^  No  chance  lo  damage  leads 
or  ploy  in  icKorrecI  position. 

■  / 

r  Easy  installation. 


I  til-  MihI<'I  i-aririitp*  ami 
inrt-liaiiiiiiii  arc  a^^4■lll- 
lilr'il  at  far-tiiry  n-aiiy  for  iii- 
nlallalirtii  in  lout'  arm  .  .  .  mt 
ailjii-tim-nt  nr  iniMlifiralinii 
m-fr>>ary.  ( !nin|ilflc-|y  asM'tii* 
lili-il  it  fiivt-A  iHivitivf  lra«'kiii» 
al  alt  |ilayin»  ii|H-<-il.a.  Ili»li 
si-rltral  ami  lali-ral  i-nm|iliamT‘ 
i-limiiiali*iv  'Vkatin^'.'*  I‘n!vili\f 
imlc'xiii^  l■lillllllatt‘n  llir*  |Mii»<i- 
liilits  nf  tsvi!<lino  ami  tlaiiiaf:- 
ino  Ir-ailiv.  ITif  t-arlritlpr-  rntalrs 
tlirniif'li  a  IKO  rloprfi'  an-  fur 
|>la\ing  fillirT  ikt's,  t.">  nr  7K 
It.l’.M.  ri’fnrils.  riiiTr-  an-  im 
|iarli*  lt>  pr-t  nnl  nf  nnli-r.  rilr 
fur  ilata  xlii't-t  ami  |iriri'i>. 

r-lmlcT  |■,lr•(•lril•  (!n.,  |{ai'inr'. 
\\  iM-niiKiii.  l'!i>laliliKlii'il  I'fil'l. 


Becouse  we  specialize  in  fht  Elec- 
frenici  field,  Por-Metol  Products 
eacel  in  functional  ifreamlined 
design,  rugged  consfrucfion, 
boautiful  ftniih,  and  economy. 


PRODUCTS  CORPORATION 

32-62  -  49lh  ST .  LONG  ISLAND  CITY  3.  N  Y 

{•pert  Dapt.  RecSt  letamatieaal  Carp 
II  East  40  Street.  Maw  Yort  U.  N  Y 
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We  monufocture  Metal  Housings  for 

•vgry  pur* 

pose  —  from  o  small  receiver  to  o  deluae  broad- 

cost  Ironrmitfor.  And  the  cost  is  lowl 

T«A0E  MABK 


CjIohar  brand  ceramic  resistors  offer 
unusual  and  valuable  characteristics  for 
bettering  circuit  performance  in  radio, 
television  and  industrial  applications. 
Manufactured  to  meet  your  exact  speci- 
lications,  these  resistors  assure  extreme 
accuracy  of  operation.  Precision  meth¬ 
ods  of  control  and  inspection  in  their 
manufacture  provide  maximum  uni- 
formiry  and  dependability. 

The  accompanying  table  lists  a  few 
different  typ>es  of  resistors  available. 
(ii.oBAR  engineers  will  be  glad  to  work 
with  you  in  applying  any  of  these  or 
other  types  to  your  designs.  In  the 
meantime,  obtain  more  complete  in¬ 
formation  by  writing  for  Bulletins  R, 
GR-2  and  GR-.^.  Address  Dept.  V'-l(X), 
The  (Carborundum  (.ompany,  c.i.obar 
Division,  Niagara  Falls,  New  York. 


'CMrhorundum"  and  "Glohar”  art  regiitered  trademarks  u  hich  indicate  manufacture  hy  The  Carborundum  Company 
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TYPE 

CHARACTERISTICS 

TYPICAL  APPUCATIONS 

A 

Low  negative  voltage  and 
temperature  sensitivity. 

General  purpose  resistor  for 
radio  receivers  and  transmitters. 

B 

Medium  negative  voltage 
and  temperature  sensitivity. 

Instrument  compensation. 

X-Roy  equipment. 

BNR 

High  negative  voltage 
sensitivity. 

Magnetic  valves. 

Motor  governors. 

CX 

Low  negative  voltage  and 
low  positive  temperature 
sensitivity. 

Radio  transmitters  for  dummy 
antenna  and  parasitic  suppressors. 

F 

High  negative  temperature 
sensitivity. 

AC-OC  radio  receivers  to  prevent 
surge  currents  in  tube  and  pilot 
light  filaments. 

1 


m^9  Mt-i  ■ 

POLICE 
SERVICES  DEMAND  QUALITY! 

Ym,  all  mobila  Mnrlcat  d»- 
mand  dapandabU  cryatal 
paHomoBca.  BUlay  an^- 
naarlng  akiU  plus  crahsman- 
ship  throughout  production 
la  quality.  Your  iraquancy 
control  will  ba  battar  with 
Blilay.  tha  top  choica  ior  20 
yaara. 

cavsiALs^ 

BULEY  ELECTRIC  COMPANY 
UNION  STATION  BUILDING 
ERIE,  PENNSYLVANIA 


TUIIi  AT  WO««  (coatiUB^i 

ur  preA.Hurei*  and  a  nfw  and  inUr- 
rstinK  dt'Velupment  in  thin  field  is  a  ; 
photoele<tric  pressure  traire  by 
('.A.V.  Ltd  and  Kicardo  and  (lo.  1 
Ltd.  ! 

The  principle  of  the  device  i.s  . 
that  displacements  or  pressure  dif¬ 
ferences  are  utilized  to  mtsiulate  a  ! 
t*eam  of  liRht  fallinx  on  to  a  phutf>-  { 
cell  and  the  resultinir  electrical  j 
chanires  are  ultimately  applie<i  to  1 
an  oscUlosi'ojK*  where  fhey  are  i 
translated  into  direct  indications  of  i 
the  ipiantities  concerned. 

The  KairinK  mei'hanism  is  hou.se»l  ; 
in  a  hollow  metal  cylinder  and  is 
comp<Jse<l  of  a  liKht  source,  a  slit  | 
of  variable  width  and  a  photocell.  ; 
The  lijfht  In-am  is  arranged  to  be  ' 
luirallel  to  the  axis  of  the  cylinder, 
which  has  the  lamfi  and  cell  on 
either  side  of  it.  The  slit,  which  is 
horizontal,  is  interpo.sed  in  the  . 
la-am.  1 

F'or  pressure  measurements  the 
edKe  of  the  slit  shutter  is  linked 
to  a  horizontal  circular  diaiihrairm 
fixed  to  the  base  of  the  iratfe  and 
moviiiK  with  it.  Pressures  to  be 
measurerl  are  ap|ilied  to  the  dia¬ 
phragm  from  a  pi|a‘. 

For  displacement  measurements 
a  different  o|>«Tatinif  mechanism  is 
used.  It  consists  of  an  adaptor  unit 
carry in»f  a  push  rial  which  moves 
the  slit  shutter.  The  slit  is  de- 
crea.sed  by  upward  displacement  of 
the  nnl,  which  is  restored  to  its  nor¬ 
mal  {Misition  by  a  sprinir. 

When  the  e<4uipment  is  in  use 
the  current  throuRh  the  photiR'ell  , 
varies  directly  with  the  width  of  ; 
the  slit,  providing  that  this  is  over 
4  mils.  The  current  chamte  never 
exceeds  ap|)roximately  l.lbi  amp  and 
a  chaiure  of  this  order  corres|H»iuls 
to  variation  of  the  slit  by  alsiiit  .5 
mils. 

(lenerally  s(M'akiny.  the  irajfe  is 
connected  to  a  voltavre  amplifier 
which  feeds  the  oscillo.scolH-,  the 
cell  output  beinif  taken  from  a 
l(Mi,(>(H)-ohm  resistor.  For  applica¬ 
tions  involvinjf  vibration  or  other 
rapidly-varying  etfecfs.  the  fre-  | 
Huency  resjvon.se  of  the  Kajre  is  im-  ■ 
jvortant  and  is  limited  by  the  jihoto- 
cell  circuit,  either  the  cell  it.self  or 
the  time  constant  of  the  output  cir¬ 
cuit.  which  is  determined  by  the 
outjnit  resistance  anil  any  stray 
capacitance  which  is  effectively  con- 
.nected  in  juirallel  with  it. 

Calibration  of  Inith  the  jiressure 


SUPERIOR 
ELECTRONIC 
PI 


ANODE  AND  GRID 
CYLINDERS— 

StroighI  cuf.  ongle 
cut  Of  rolled  edge 
Tubing  produced  to 
veryclose  folerorvces 

DISC  CATHODE  ASSEMBIY- 

Precijion  mode  and  loborotory 
controlled  to  otvure  correct  em.s- 
iion  and  cut-off  charocter^s*  cs 
Write  for  Print  fDI-I 

The  esponamg  televi- 
»ion  industry  has  turned  to  Superior  s 
Electronic  Division  for  the  conception 
and  production  of  these  vital  parts 
within  the  television  tube 


TUBE  COMPANY 

ELECfRONIC  DIVISION 

ZJOO  OIRMANTOWN  AVINUi 
NORRISTOWN,  RfNNA 
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Mr'iTi'iiti” 


DISCtiM  NATOtS 
iOC^  TO  I  MC 


NO  1140  NUIL 
DfTICTOt 
COMHITI  WITH 

siacTivi  ciacuns 


roiOiOAL  iNouCTOis 
«0  crt  TO  I  MC 


SUl  MINIATUtl 
HIRMITICALIT  SlALiD 
COMMUNICATION 
COM^ONINTS 


SUI  MINIATUli 
HCtMkTlCAllT  SIAIIO 

TotoiOAi  inductors 


NO  I  ISO  UNIVIRSAL 
IRlDGl 

S  AC  RRiOOfS  IN  ONE 
UNIT 


NO  liiO  incremental 

INDUCTANCE  IR'D^E 
A  NECESSITY  fOR 
lYERT  LAI 


tiTooc  sumt 

DIRECT  CURRENT  uR  TO 
SOO  MA. 


ROSTttlTf  TREATMfNT 
ANE  If  SRfCS. 


CHANNEL  MOUNTING 
INEXRfNSlVE^lUAlU 


RRECiSiON  ALTERS 
10  CRS  TO  I  MC 


TRANSFORMERS 
&  INSTRUMENTS 


NO  1210  null 
DETECTOR  ft  VACUUM 
Toll  voltmeter 


SERO  FOR  LATEST  CATALOR! 

FREED  TRANSFORMER  CO.,  INC. 

DEPT.  ON  1711-36  WEIRFIELD  ST.,  (RID6EW00D)  BROOKLYN  2T.  NEW  TONK 


!■ 


NKH  POWER 
PLCXIB  LE 


PHOTOCELL 

CABLE 


TRANSRADIO  LTD 


TOM  ft  TO  M  M  COVtAMMtMT 

USA  CPOMWItl  KOAO  lOMPO*  IWT  CH«lAMO 


tucmmc  sumics  hr  industry 

BROADCAST  STATION  SUPPIICS  j 


Send  for 

1951 

ALLIED 

CATALOG 


'T^aeifie  Dir/ision 


aii^*  spaced  aflkuiated 

R.R  CABLES 


THE  LOWEST  EVER 
CAPACITANCE  OR 
ATTENUATION 


We  ore  specially  orgoniied 
to  handle  dire^  en9uirie^ 
from  overseas  artd  con  oive 


imuM( 

TTHJ 


//m0fo/Ar{  M/y/Zf/fs/Of  os  a 

tifW  m  Oo/fafi  S*tthm*nt  br  your  cb*cE 
rroAMCtfOfl  ••  timpit  01  any  locol  hoy 


Bendix-Pacitlc  telemetering  facilities 

can  provide  )ou  with  any  phase  of 

a  complete  instrumentation  service. 

These  include; 

*  The  standard  AN  DKT-3  sub- 
mintature  telemetering  compo¬ 
nents  which  remotely  measure 
and  indicate  acceleration,  motion 
and  ptssition.  pressure,  strain,  tem¬ 
perature,  vibration,  velocity,  volt¬ 
age  and  current.  Transmitters  up 
to  1 5  w  atts  of  psiwcr  are  available. 

*  Application  engineering  to  adapt 
the  Bendix-Pacific  System  to  each 
specific  problem. 

*  Installation  and  calibration  serv¬ 
ices. 

*  Aircraft  and  missile  antenna  de¬ 
sign  and  radiation  analysis. 

*  Flight  testing,  providing  all  ground 
station  facilities  and  reduction  and 
analysis  of  data. 


■■U3  Send  for  ^LLUVS 
NEW  1951  CATALOG! 


World's  largest  Stetks  •  Cemplote  Expert 
Service  from  One  Central  Svpply  Noose 

y»yr  pyrcH«tmf  V«wr  C*nft«li- 

!•  ALLIIO^^W*  ftififU.  c«mplft««  fyr 

tvpiplrftt  ««ly  %n  AlllfO  ft  th«  wytU'ft 
mf  ^rf%.  twbftt.  •Hftfrwmftwtt,  owdro 

liHftft  of  oUc- 

frooift  ftyppiioft  roorfy  for  Ammedtofm  phepmemt  from  httk. 
ALLIiO'S  oft^off  In^ytNiol  mnd  Broodkogt  Sfofion  twpply 
ftOrvKt  Tovoft  vow  limt  oWort  ondl  inonoy  fo4«v  ft 

you?  fffli  copy  of  (ho  1951  ALLtfD  CofoUy^h#  only 
coocpfofo  fyt4o  to  olochonK  tvppitftft  for  in4wthi«l  an4 
broo4<o«(  ftlotton  op^»«ot«on» 


RADAR  BEACON 

Bcndix-Pacific  has  developed  for  rc- 
sirkled  use  an  exceptionally  small, 
compact  rad.ir  K’acon  for  use  in  the 
common  radar  bands  to  facilitate 
vehicle  tracking. 


PAGES  Equtpmont  for 
Rofttorch.  Oovtlopmofil, 
Marntftnonco  on^  Pro4lu<- 
(toft  Oporohonft 


Inqulritt  from  quolifftd  comportiot 
ond  oqoncioi  for  compitto  •nginoor* 
ir>g  doto  oro  iovilod 


$J3  W  iockftofi  Bivd,  Dopf  II  R  O  •  Chicopo  7.  Nhnotft 


Iwtry thing  in  Electronics  from  OKE  Source 


foiforn  fnptnoo^'np  :  475  f'fth  A  vo.«  N.  T. 

Tl  MUSIK-TI  IMIUT(-TI  etlK  IT  1  lltTUCt 
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Terminal  Shaft  Assembly 
Makes  Bearings, 

Oil  Supply  Last  Longer 


By  using  two  bafflt*8  .  .  .  one  a 
brass  batbe  that  is  an  integral  part 
of  the  terminal  gear  plus  a  second 
baffle  that  surrounds  the  first  .  .  . 
Telechron  engineers  have  con¬ 
structed  a  terminal  shaft  assi-mbly 
that  assures  controlled  lubrication 
in  Telechron  timing  motors.  This 
results  in  cutting  down  bearing 
wear  and  making  the  sealed-in  oil 
supply  last  for  years. 

Controlled  lubrication  is  but  one 
of  many  reasons  why  all  Telechron 
timing  motom  are  inutanllg,  con~ 
ftanlly  xynchronoun. 

Wherever  split-second  timing  or 


precise  control  of  lightweight  mov¬ 
ing  parts  is  required,  designers  in¬ 
variably  specify  Telechron  motors. 
If  either  of  these  factors  enters 
into  your  product  design,  get  in 
touch  with  a  Telechron  applica¬ 
tion  engineer.  Backed  by  the  ex- 
p*‘rience  that  makt's  all  electric 
timing  possible  (virtually  all  fre¬ 
quency-controlling  master  clocks 
in  power  stations  are  made  by 
Telechron),  he  can  show  you  how  a 
Telechron  timing  motor  can 
help  you.  Send  coupon  below  for 
complete  data.  TELECHRON  INC. 
A  General  Electric  Affiliate. 


Rotor  Shaft 
Assembly 


Gear  and  Pinion  Assembly 

Patented  Capillary 
Oiling  System 

Terminol 

^  Shaft 

Assembly 


Shading  Coils 


"  Sealed  Gear 
Case  Assembly 


TNIS  ^KOCISS  TIMIS  wt«t  T«l*chrofi  Ty^  I 
motor.  Acoirocy  to  OMurod  bocowM  ttio  TyiM  I  •  •  •  lltoo 
off  TtUdron  Timin9  Motort  •  •  •  to  inttonHy.  comtontoy 


THIS  TIMI  SWITCH  u$o«  a  Tolochron  H3  Motor 
mondod  for  slow-tpood,  light^dwty  pwrpom  »uch 
timing  as  woH  os  switching  ond  controlling  dovicos. 

^TUICNtON  TTM  •  SVNCNRONOUS  MOTORi 

For  medium  duty  application  tudi  at  twitdiM,  combine* 
tion  rocording  and  controlling  modianiinM,  ond  vorioue 
typot  of  control  oquipmont. 


\  instantly 


TIIICHRON  INC.  1 

40  Union  Street 
Ashland,  Ma.s.«achusetts 

Please  send  me  information  on  sises  and  types  of  Telechron 
Synchronous  Motors.  My  possible  application  is: 


Instruments  H 

Timers  □ 

Electric  .Appliances  □ 

Cost  Recorders  □ 

Advertising,  Display  Items  n 
Juke  Boxes  [_] 

Air  Conditioning  A  Heating 
Controls  □ 


Communications  Equipment  □ 
Other  (please  fill  in) 


CITY  . ZONE.. 


n  Please  send  new  Catalog 
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WHEN  YOU  NEED  A  MINIATURE  TRANSFORMER 


TUtfS  AT  WOtK 


CHECK 

THESE  FEATURES 
OF  THE 

HORNET 


SIZE  AND  WEIGHT  BrraUAr  they  arr  drkignrd  for 

nprralinK  Irmprraturm,  liornrt  Tranuformrrt  and  Rrarlor*  have 
unly  about  one-fourth  the  aize  and  weight  of  (da»H  A  units  of 
romparable  rating. 


VOLTAGE  RATINGS  Designs  are  available  for  K.MS  test 

Voltages  up  to  10,(K)0  volts  at  sea  level,  and  up  to  .'>,04K)  volts  at 
50,000  feet  altitude.  Power  ratings  from  2V.\  to  5KV.4. 

POWER  FREQUENCIES  These  units  are  designed  to  oper¬ 
ate  on  380  IWM)  rps  aircraft  power  supplies,  60  cps  power  sup¬ 
plies,  and  any  other  required  power  frequency. 

AMBIENT  TEMPERATURES  Hornet  I'nits  can  be  designed 

for  ambient  temperatures  up  to  200  deg.  C.  Size  for  any  given 
rating  de|>ends  upon  ambient  temperature  and  required  life, 

LIFE  EXPECTANCY  Kxtensive  tests  indicate  that  the  life 

expectaney  of  Hornet  units  at  continuous  winding  temperatures 
of  2*M)  deg.  C.  is  over  50,000  hours. 

MOISTURE  RESISTANCE  Sinee  Hornet  Transformers  and 

Reactors  contain  only  inorganic  insulation,  they  are  far  more 
moisture  resistant  than  conventional  Class  A  insulated  units. 

EFFICIENCY  Regulai  ion  ami  efficiency  of  Hornet  Trans¬ 
formers  compare  favorably  with  <dass  .V  units. 


SPECIFICATIONS  Hornet  Transformers  meet  the  require¬ 
ments  «if  Covernmeiit  specitications  covering  this  type  of  et|uip- 
ment. 


Bullriin  H.100,  rttmlmimiitt  full  eferirical  and  dimantinna! 
data  on  Hnrnrt  itnifs,  is  n»ir  mrailak/r.  H  rile  for  SI,  or  Irll 
t.'i  your  speci/icalions  for  tprrsat  unilt. 


NEW  YORK 

TRANSFORMER  CO.,  INC. 

ALPHA  NEW  JERSEY 


IN 


and  displacement  lype.s  i.s  done  by 
applying  known  quantities  and  then 
noting  the  corre.sponding  indica¬ 
tions  on  the  c-r  tube.  This  method 
has  the  advantage  that  it  can  be 
applied  quickly  and  it  reduces  to  a 
minimum  the  errors  which  could 
arise  owing  to  change.s  in  the  gage 
during  the  interval  lietween  cali¬ 
brating  instrument  and  using  it. 

Believed  to  he  the  first  practical 
instrument  of  its  kind  for  general 
use,  an  ionization  voltage  teater  ha.s 
Ijeen  designed  as  a  "simple  mean.s 
of  determining  the  thrashhold 
voltage  at  which  ionization  occurs 
in  a  dielectric.  It  should  prove  of 
considerable  value  in  researches 
into  insulating  materials. 

The  instrument  consists  of  two 
main  circuits,  the  first  containing 
a  generator  of  dirtN.-t  voltage.,  con¬ 
tinuously  adjustable  up  to  a  maxi¬ 
mum  of  5  kv  by  means  of  a  single 
control.  The  iKisitive  iwle  of  the 
generator  is  taken,  via  an  output 
terminal,  to  the  material  under 
test,  which  is  series-connected  to 
the  second  circuit,  which  forms  the 
input  of  a  detector-amplifier.  Out¬ 
put  from  the  amplifier  is  fed  into 
a  small  loudspeaker  and  a  cathmle- 
ray  indicator  is  included  to  denote 
the  pas.sage  of  current. 

As  the  voltage  across  the  sample 
is  increased,  a  point  is  reached 
when  ionization  commences  and  is 
denoted  by  a  popping  sound  in  the 
louds|>eaker.  A  volume  control  is 
provided  to  enable  the  .sound  to  be 
adjusted  to  a  convenient  level,  be¬ 
cause  the  intensity  and  frequency 
of  the  sound  increa.ses  as  ionization 
progres.ses.  SimultancKiusly  the 
miniature  c-r  tube  indicates  direct- 
current  flow. 

The  instrument  has  a  wide  range 
of  USE'S,  testing  of  cables,  motors, 
insulation  on  wires,  high-value  re¬ 
sistors;  also  the  detection  of  ioniza¬ 
tion  in  gas  pEK-kets  in  insulation 
or  dielectrics. 

.Veil'  Phulttcrllr 

Developments  in  the  field  of 
photo-conductive  cells  include  a 
miniature  lead-sulphide  cell  of  small 
size  and  simple  construction  for 
u.se  in  applications  where  the 
cell  will  not  lie  cinder;  a  new  pat¬ 
tern  ciHilable  lead-sulphide  cell 
incorporating  numerous  improve¬ 
ments  including  interchangeable  de- 
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lies  Uaitiihipt: 


Produces  2  new  Wax  Compounds 
for  greater  protection 
against  extreme  high  heat  and 
extreme  low  temperatures! 


HIGH  MELTING  POINT  WAX 

for  Impregnating  and  Dip  Coating 

won’t  flow  under  extreme  high  heat 
won't  crock  under  extreme  cold! 


CORONA  SUPPRESSING  PLASTIC 

for  Dip  Coating 

won't  sag  or  sweat  under  extreme  heat 
won't  crack  under  extreme  cold! 


3760,  Imprtiiijtini  antf  Dip  Cojtint  WAX  COMPOUND,  was  tfavclopid 
ta  matt  tht  needs  of  applications  which  must  resist  flow  at  tomporatures 
above  the  baitinf  point  at  water,  and  also  which  must  rosist  crKhing  at 
temperatnros  below  sere  dogroes  f. 

3760,  w'tfi  fMd  electrical  properties,  resistance  to  blooding  at  high  tem¬ 
peratures,  low  application  viscosity  and  high  drip  melting  point  is  recom¬ 
mended  for  maistore  proofing  coils,  transformers,  capacitors,  etc. 

TESTS- HIGH  TEMPERATURE 

Using  paper  tubular  capacitor  samples,  the  tubes  were  impregnated  with, 
and  the  assembled  units  were  flash  dipped  in  3760  (coating  approximately 
IS  mils  thick),  the  units  were  then  subjected  to  oven  tests  at  220  F  for  24 
hours.  NO  SAGGING  OR  BLEEDING  OF  THE  COATING  WAS  EVIDENT. 

TESTS- LOW  TEMPERATURE 

Tho  ume  units  were  cold  tasted  by  being  placed  in  a  cold  chamber  at 
-  40  F  for  a  period  of  one  hour.  Tho  units  were  then  removed  and  per¬ 
mitted  ta  return  to  roam  temperature.  INSPECTION  SHOWED  THAT 
THIS  LOW  TEMPERATURE  TREATMENT  CAUSED  NO  CRACKS  IN 
THE  COATING  OF  3760 ...  and  tho  surface  obtained  by  dip  coating 
with  3760  showed  geed  resistance  ta  blocking  at  temperatures  normally 
encountered  in  shipping. 


3767  A.  CORONA  SUPPRESSING  RUSTIC,  was  developed  to  roduco 
or  oliminato  corona  around  certain  points  on  tolovision  components,  and 
similar  oloctrical  parts,  which  operate  at  high  potentials.  Application  in 
tho  form  of  a  corona  supprossing  "Uro”  on  tho  poriphory  of  "flyback" 
transformer  coils  and  similar  units  is  the  primary  function  of  3767-A. 
The  customary  method  tor  applying  3767-A  it  to  dip  or  roll  the  units  to 
be  coated  in  a  molten  bath  of  tho  insulation. 

Since  tow  power  fKtor  and  high  dielectric  strength  are  particularly  detir* 
able  in  this  type  of  insulation,  this  material  cembinet  tho  best  pottiblo 
electrical  properties  consistent  with  tho  necessary  physical  proportiet. 
Tho  surfKC  obtained  with  this  corona  suppressing  plastic  is  particularly 
smooth  and  freo  from  ridges  and  bumps.  This  feature  of  itself  reduces  the 
evolution  of  corona.  During  tho  dovelopmont  of  3767-A  particular  attantion 
was  given  to  the  physical  stability  of  applied  coatings  at  oitromes  of  high 
and  low  temperatures. 

FUNCTIONAL  TESTS  of  this  material  applied  in  moderately  heavy  coat¬ 
ings  on  flyback  transformer  coils  SHOWED  THAT  3767  A  WILL  WITH¬ 
STAND  A  CYCLE  OF  24  HOURS  AT  -40  C  FOLLOWED  IT  24  HOURS 
AT  125  C  WITHOUT  THE  APPEARANCE  OF  CRACKS  AT  THE  LOW  TEM¬ 
PERATURE  OR  SA6eiN6  AND  SWEATIN6  AT  THE  HI6H  TEMPERATURE. 


Write  for  your  laboratory  test  samples  . . .  free  upon  request 


A  OAUTIAl  list  or  XA-n  nnOOUCTS;  fIBEeOlAS  VABNISHfO  TuaiNO  tape  and  CIOTM  -  INSUIATING  PAPEPS 
AND  twines  -  CABIE  ril'ING  and  POtMEAO  COMPOUND',  -  fRICTtON  TAPE  AND  SPllCE  -  r»ANSIO»MEP  COv 
eOUNOS  •  flBEOGlAS  SATURATED  SlEEVING  -  ASBESTOS- SIEEVING  AND  TAPE  -  VARNISHED  CamPRiC  CIQTh  anD’ 
TAP!  •  MICA  PIaTE,  tape  paper,  CIOTH  tubing  •  riBERGlAS  BRAIDED  SlEEVING  •  COTTON  TAPES  wfBBiNCS  and 
SIEEVINGS  -  impregnated  varnish  Tubing  -  INSUIATEO  VARNISHES  0»  All  TYPES  -  ExTRurrEO  piaS’!^  TOBinG 
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ELECTRIC  SOLDERING 
IRONS 

are  sturdily  built  for  the 
hard  usage  of  industriol 
L  service.  Have  plug 
^  type  tips  and  are  con- 
A  structed  on  the  unit 
system  with  each 
vital  part,  such  as 
heating  element, 
easily  removable 
and  reploce- 
able.  In 
sizes,  from  SO 
watts  to 


Housings 
Assemblies 
Metal  Trimmings 
Electronic  Tube 
Parts 


Phmnollf  •  Plattk 


Complete  Fabrication  Facilities  Under  One  Roof 
Exacting  Specifications  Met  — Rigid  Inspection  System 


WM.  STEINEN  MFG.  CO 


N«warl(  S,  N«w  J«rt«y 


rout  iNOuitr 


TEMPERATURE 

REGULATING 

STAND 


This  it  O  th*rmo*  vft 
•  totically  con-  n 

trolUd  dovico  fof  n 

tho  rogulotton  of  a 

tho  tomporofuro  ^ 

of  on  oloctric  toldoring 
iron.  WKon  plocnd  on 
and  connocfod  to  this 
stand,  iron  moy  main* 
toinod  at  working  tom* 
poraturo  or  through  od* 
justmont  on  bottom  of 
stond  at  low  or  worm 
tomporoturos. 


j  **'1  hrTr*t  nothin};  tlrn^e  ;it>ou(  mr 

Wfk  1  —  r\rr>onc  vr%  itinni^h  tnc?  Hut 

i  l‘in  NfuRo\VtA\F  lr.i(in};  <;loth 
411(1  III  iny  r>imnc"s»  ir.in^p.irmt  v 
ntunu  a  |i>f.  I  h.K'i  one  rc.i«>n  I’m 
y  '■*  i><*i>iil.ir  with  ilr.ifumrn  —  thrv 

iJii  '<T  tlir  fitUAt.  liKhirst  linr^  wiih 
flr4inr«<i  without  r\c  '(uin.  Pri>j>le  say 
lli.il  I'm  ihr  nrarrst  ihiiifi;  lii  dear  glass  iii  iraiing 

Mi(*(>W»sv»  rxirt'ils  alt  six-i ifit ations 
111  miiuKi*  |irifr(tioi)  i>l  ssrasr  m  liuraliil 
ilv  umirr  rr|>ralr(l  rrasiirrs  —  in  miiiiimim  Ok 
Irathriing  —  iii  Iiciirr  lilur|iMnts  —  m  wf 

bmgri  life.  Irsi  N(i<iiu\V>Asr  on  sour  O 

drassiiig  Iniartl.  Srml  for  grnrrous  sample.  1 
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A  Product  of 

MANNING,  MAXWELL  &  MOORE,  INC 

STRATrOlO  «  CONNICTICUT 

ol  *Microi«n'  ((•rtficol  ond  'Am«ricon'  lf>dottfiai  In- 

‘Honcock’  Va  v#»,  ‘Avhcf'>f»'  Gougni,  'Contolido^nd'  f,M^T| 
SolnW  ond  Bnlinf  Voi««t  ftu'ldnn  of  'Shov«-6o«'  C^onni, 

Budgit'  ond  'lood  lil»«»'  ond  o»h#r  lilting  toocioitloi.  : .  * 


Manning,  Monwgli  &  Moor*,  Inc. 

250  Eott  Main  Str*«t 
StroHord,  Conn. 

W*  art  int«r«ttad  in  thg  MicroMn  D.  C  Amplifiar. 

Application  ^>•cificotion»  and/or  tpocific  quorios  ottochod  O 
PlooM  ftond  bolUtin  doscribing  fh«  in»trum«nt  O 


Stroot  Addro«A__  .  .  _ 
City  ond  Stoto.  _ 


MICROSEN 


ELECTRICAL  INSTRUMENTS 


YOUR  QUESTIONS... OUR  ANSWERS* 

May  bring  a  solution  to  your 

D.  C.  AMPLIFICATION  PROBLEMS! 


The  Microsen  D.  C.  Amplifier  is  designed  for 
stable,  accurate,  and  economical  amplification 
covering  an  exceptionally  wide  range  of  appli¬ 
cations.  These  fields  of  application  may  suggest, 
duplicate,  ar  offer  a  solution  to  your  particular 
D.  C.  Amplification  problem. 


Simple,  compact  and  portable,  the  Microsen 
D.  C.  Amplifier  has  three  different  ranges  in  a 
single  model.  The  Microsen  Balance,  an  electra 
mechanical  feedback  amplifier,  combines  the 
advantages  of  high  torque  to  current  input  ratio 
with  rugged,  shock-resistant  construction. 


Available  models  include  Voltage,  Current 
and  Potentiometer  Type  Amplifiers,  Direct  Cur¬ 
rent  Converters,  Direct  Current  Transformers, 
and  engineered  designs  to  meet  special  re¬ 
quirements. 


Typical  applications  in  the  field  of  measure¬ 
ment  include: 


THERMOMETRY  in  combustion  research,  gas  tur¬ 
bine  development,  thermocouple  inspection, 
meteorology,  distillation  processes. 

PHOTOMETRY  in  fluid  flow  and  turbulence,  polar- 


imetry,  physiology  of  blood  and  density. 

GAS  ANALYSIS  in  mixture  control,  efficiency  of 
filters  and  detection  of  explosive  mixtures. 

ELECTRICAL  BRIDGES  in  resistor  inspection,  mois¬ 
ture  detection,  conductivity  measurements,  vac¬ 
uum  gauging,  transient  stresses. 

ELECTRONICS  in  tube  development,  vacuum  gaug¬ 
ing  and  wave  guide  studies. 

ELECTROLYSIS  in  electrolytic  plating,  electrolytic 
process  and  production  control. 


Input  elements  include  thermocouples,  photo 
cells,  pirani  gauges,  strain  gauges  and  others. 
The  instrument  is  used  generally  with  a  recorder. 
The  output  can  also  be  applied  ta  a  suitable  mil- 
liammeter  indicator  or  to  actuate  automatic  con¬ 
trol  relays  or  signal  devices.  Design  advantages 
include  accuracy,  sensitivity,  stability  and  high 
speed  response. 


Inquiries  for  modification  within  the  useful 
scope  of  the  Microsen  D.  C.  Amplifier  are  invited. 
If  possible,  such  inquiries  should  contain  com¬ 
plete  application  specifications. 


MICROSEN 

D.  C.  AMPLIFIER 


i 
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TUili  AT  WOt«  .c»«t.»ii*d 

vices  for  use  with  liquid  air,  solid 
CO,  or  circulating  water  a.s  con- 
stant-temjierature  coolants,  and  a 
window  of  special  irlass  with  trootl 
transmission  even  as  far  as  the  lonjf 
wavelenKth  limit  of  sensitivit.v  at¬ 
tained  at  liquid  air  temperature 
(about  4/1 );  and  an  experimental 
lead-.selenitle  cell  with  sensitivity 
(at  litjuid  air  temperature)  to  cover 
5,1. 

There  has  been  investigation  into 
the  dejH'ndence  of  resistance  and 
photo.sensitivity  of  lead-sulphide 
cells  upon  the  surroundinKs  with 
the  cell  maintaiiUMl  at  temperatures 
down  to  that  of  liquid  air.  Screen- 
in»r  the  sensitive  material  from 
room-temperature  radiation  has 
tieen  shown  to  Kive  a  ten-fold  or 
more  increase  in  resistance  and 
also  in  sensitivity  at  temperatures 
near  those  of  liquid  air. 

An  instrument  based  on  wiiat 
is  believed  to  be  an  entirely  new 
principle  in  connection  with  the 
detiftion  of  smoke  uses  a  sensitive 
’■|iose”  which  actuates  an  alarm  as 
siMin  as  the  concentration  of  smoke 
real  ties  a  predetermined  value. 

The  nose  contains  an  ionization 
chamla-r  which  is  ofwn  to  the  atmos¬ 
phere  to  Ik*  sampled.  A  source  of 
radioactivity  maintains  the  air 
.vithin  the  chamtH>r  in  an  ionized 
condition  and  a  potential  applied 
across  the  chamber  causes  a  small 
current  to  flow.  Smoke  particles  en¬ 
tering  the  chamlH'r  prinluce  a  sharp 
variation  in  the  current  and  this 
effect  is  used  to  actuate  an  elec¬ 
tronic  tube  of  the  coldn-athode  type. 
The  alarm  cinuit  follows  conven¬ 
tional  practice. 

MiHiulalfd  I’hotocfll 

In  many  photiKell  applications 
where  the  li^ht  falling  on  the  cell 
j  is  steady  or  only  chan/rinK'  very 
slowly,  it  i.s  nwessary  to  chop  the 
:  d-c  signals  irenerated  so  that  they 
can  be  amplified  by  hitrh-Kain. 
stable  a-c  amplifiers.  This  difficult! 
has  now  lK*en  overcome  by  subject¬ 
ing  the  photocell  it.self  to  an  alter- 
’  natinfr  maKnetic  held,  which  causes 
the  output  sijrnal  from  the  cell  to 
ap))ear  as  an  a-c  voltage,  thus  dis- 
pensinK  with  mechanical  aids  for 
;  choppinir  d-c  sitrnal.s.  Such  an  in¬ 
strument  can  be  made  sensitive  to 
a  few  microlumens  and  is  therefore 
useful  for  the  measurement  of 
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to  be  sure 
you  get 


the  Best 


And  then  test  the  foil  for  thickness  .  .  .  purity  .  .  .  softness  of  th( 
anneal  .  .  .  freedom  from  oil  .  .  .  cleanliness  of  surface  .  .  .  absolute 
sm<H>thness. 


And  then  test  the  liejuid  dielectric  for  specific  (gravity  . . .  viscosity 
.  .  .  power  factor  .  .  .  color  .  .  .  acidity  .  .  .  flash  point  .  .  .  dielectric 
strength  .  .  .  dielectric  constant  .  .  .  insulation  resistance  .  .  .  watef 
content. 

And  after  that,  test  every  single  finished  capacitor  for  shorts, 
grounds,  and  opens  at  overvoltage  between  terminals  and  between 
terminals  and  case  .  .  .  and  measure  the  capacitance  of  every  single 
unit  .  ,  .  and  then  check  every  single  capacitor  to  see  that  it  has  a 
leak-proof  hermetic  seal. 

OR  YOU  CAN  buy  General  Klecyric  capacitors  .  .  .  product  of 
outstanding  research  and  know-how  .  .  .  which  have  already  passed 
every  one  of  these  tests 

...  on  the  materials  when  they  were  made. 

.  .  .  and  again  before  they  were  used. 

.  .  .  and  on  the  capacitors  during  manufacture. 

.  .  .  and  then,  finally,  on  every  single  capacitor  before  shipment. 

For  full  information  on  types,  ratings,  dimensions,  types  of  mount* 

I  ing,  and  prices  of  capacitors,  address  the  nearest  General  Electric 
.  Sales  Ojffice  or  Apparatus  Department,  General  Electric  Company, 
i  Schenectady  5,  N.  Y. 

GENERAL  A  ELECTRIC 


YOU  CAN  test  the  paper  for  density  . . .  thickness  . . .  porosity  . .  • 
power  factor  .  .  .  chloride  content  .  .  .  dielectric  constant  ,  .  .  cli> 
electric  strength. 
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NOW  FOR  PFNNIES-YOU  (AN 


FUMES,  DIRT  AND  MOISTURE  AT 
SWITCHES  AND  CONTROL  SHAFTS 

mm  Kn  s£AiH(/7Sf 


YEARS 
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AAirt«rhri«  for  poNtng,  di|>f>ing  or  ioiprog* 
noting  oN  typo*  of  radio  compononH  or  all 
hind*  of  oloctricol  wnitt.  •  Tropicoliztd 
fwngw*  proofing  waxo«.  •  WoforprooFing 
flnlfthot  for  wiro  iockota.  •  Rubbor  finitho^l 

•  Inqwiriot  and  problom*  invitod  by  owr 

c 

onginooring  and  dovolopmont  loboratorios. 


NIRI'S  WHY  .  .  .  MATiiiAlS:  Cxp  And  O-Ring  Of  flexible, 
cloM-hugging,  long-wearing  Neoprene  •  Nut  of  weather* 
retistant,  nickle-plated  brau  •  TiMMlATUlf  RANGiS: 
Standard  Type  (+  100*  C  to  ~40*  C),  Low  Temperature 
Type  (  +  lOO’Cto— 50*0  •  wiatmirino  cmaiacthisticS: 
Unaffected  by  tun  or  muitture,  SEALNUTS  keep  their 
potitive  oealt  indefinitely  *  omratinC  lifi:  10,000  cycles 
(minimum) 

MOUNT  AND  tIAl  YOUR  SWITCHfS  WITH  lOW-COST  SEAINUTS 
Write  for  illustrated  literature,  or  send  $2.00  for  generous 
“Oet-Acquainted  Package”,  containing  liberal  assortment 
for  control  shaft,  toggle  and  push  button  switches 


RAD  to  ARiOOetUCY  lASOKATOXtiS  me 

laprslon  1  Hasu  Jargpy 


Sinir 
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GRAPHITE  ANODE  TUBES 
CUT  FREQUENCY  DRIFT 


Frequency  clrilt  is  u  major  problem  in 
mcHlern  precision  electronic  equipment. 
With  Speer  anotles.  frequency 

drift  hits  new  Iowa' 

Here's  why:  Graphite  anode  tubes  are 
non-wsrpmg.  Tube  characteristics  will 
remain  uniform  Interelectrode  capaci* 
tances  stay  constant  WarpinR  in  other 
tube  elements  is  inhibited.  Power  rat- 
ini^s  are  raised  as  hifth  as  200  to  iOO 
percent.  Thanks  to  their  lower  operat¬ 
ing  temperatures,  graphite  anode  tubes 
have  exceptionally  long  life  .  .  with¬ 
stand  hardest  usage 

Whether  they’re  used  in  power,  rec¬ 
tifier.  or  modulator  vacuum  tubes, 
Speer  graphite  anodes  are  instrumental 
in  bringing  increase<1  efficiency  to  mod¬ 
ern  electronics.  Rectifiers.  FM  and 
short  wave  transmitters,  diathermy,  and 
many  other  tyt>es  of  equipment  give 
better  service  thanks  to  the  tut>e  with 
the  graphite  anode. 


CARBON  COMPANY 
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r»rO^  \V>C^ 

'*  ^  \  »eP*»“*  ^  .d.P»  p"  „eiet» 

‘*clvW  »''  P‘”’«  fot 

'“^  .  rc»i«*‘'‘  .  The  ^  „eciot»' 

‘"^“Uvo»  «he.r 


pro^»°* 


^o<otTon«" 


mjM  •^^aHt  t|da/(/ 

1iw1refi(u|)fite^ 

RCA  ACCESSORIES  ^ 


fOi 


Convcni  VolcOhmyn*  Mcten  163,  163, 
163-A.  193,  193-A,  N1’V.63A.  W.73A, 
and  W-93A  into  VHF  volimcicn  for 
use  upio  100  Me;  altouacd  with  Chanalysi* 
Analyicra  Types  162,  162-A.  Ihi-B, 
162-C'  and  I'D-A.  Can  be  used  fur  relaiise 
readings  to  173  Me.  Priee:  $8.93. 

•Trail.  Hark,  are  I'  a.  ru  om 


w  v-vsA,  lor 

reading  rms  or  pcak-to-peak  voltages  at 
frequeneies  from  50  eycles  to  230  Me. 
I'he  probe  hts  coaaial  "T"  eonneetorst 
and  permits  direet  measurement  of  volt* 
ages  in  eoasial  lines.  Priee:  $30.IMI. 

•TrwS.  Mark.  Hat .  U.  S.  Pal.  0> 


Makes  your  trouble* 
shooting  faster,  easiel^ 
safer  by  making  tube-basff 
cunneetiuns  aeeessible  og 
the  tube  side  of  the  ehassitk 
Pins  on  one  end  of  thg 
adapter  6t  a  7-pin  mini*, 
ture  socket,  and  suckef 
facilities  on  the  oppositg 
end  accommodate  all 
types  of  7-pin  miniaturg 
tubes.  Tabs  project  fug 
easy  probe  cuntaa.  Prica 


Eliminates  shock  hazard 
between  ac/dc  chassis 
and  ground,  speeds 
detection  of  receiver 
faults  with  high-low 
line  tests,  and  facilitates 
testing  at  1 1 7-voli 
design-center  value.  Has 
sik-positiun  primary 
switch  and  three 
secondary  receptacles. 
Price:  $8.93. 


AVAILABLE  FROM  YOUR  RCA  TEST  EQUIPMENT  DISTRIBUTOR 


UK  I  RADIO  CORPORATION  of  AMERICA 


TtST  aoui^mtmt 


M*mmisom.  m.  j. 


For  mounting  any  of  the  matched 
KCA  Test  Instruments  in  standard 
19-inch  relay 
racks.  Dimcn- 
•  sions,  11)13" 

high,  19"  wide, 
■  h"  thick. 

M  ^^E  Price:  $9.30. 
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TUSIS  AT  WOKK 


(UP  IONIZATION  GAUGE 

is  best  suited  to  your 

HIGH  VACUUM 
SYSTEM? 


HK  S991I 


(VG-100)! 


miplrirly  tia 


ble  opcracion 


mraturcineni.  ^ 
Srntitivily  it  _ 
about  mHro-  I 
am  pi  prr  mi-  ■ 
iron,  tirmrnit  * 
arc  made  of  | 
luniiitcn.  I'ubu  _ 


i  HK  5990  (VG  54) 


Tbit  it  the  motl  irntitivc  HK  ioniza¬ 
tion  KXUKt'  •  -  •  rated  at  about  200 
microampt/micron  with  tbe  Knd 
drawinR  5  milliampt.  Plate  and  grid 
arc  made  of  tantalum,  llie  Nonex 
tubulatiim  it  7/16*  O.D. 


- „ - - -  _  ,  ...... .....  .....  ,(..u 

lation  may  be  |  arc  made  of  tantalum.  The  Nonex 
up  to  *t  O  I^^^^tubulation  it  7/16*  O.D. 

S  HK  5988  t  ' 

- -  !  (VG-2)  ..  i 


The  HK  5988  it 
one  of  the  mott 
widely  uted  ioniza¬ 
tion  gauget.  Itt 
tentititity  in  air  it 
about  25  micro- 
ampt/mkron  with 
the  grid  ( acceler¬ 
ator)  drawing  5 
mill lampt.  Grid 
and  plate  (collec¬ 
tor)  are  nickel. 
Tubu lation  it  5/52* 
OD. 


HK  5989 

(VG-24G) 


rhe  HK-5989  it 
lated  in  air  at 
about  50  micro- 
ampt/mKron  with 
the  grid  drawing 
10  millumpt.  Hat 
tantalum  grid  and 
plate.  Tubulation 
It  5/16*  OD. 


Send  for  this  FREE  Manual 


THC  USE  OF  IONIZATION  GAUGES 
IN  HIGH  VACUUM  SYSTEMS 

Tint  new  publication  thoroughly  covert  the  utet  of  high 
tacuum  truide  ionization  gauget... for  ultra-centrifugrt. 
lyclotront.  tacuum  tpcctrographt,  metal  etaporating 
and  coating  tyttemt,  tacuum  furnacev,  high  tacuum  dry¬ 
ing  of  organk  materialt,  etc.  Ml' rite  for  your  copy  of 
thit  manual.  It’t  free. 


HEINTZ  AND  KAUFMAN  division 


:THE  ROBERT  DOLLAR  CO.  Iiawl  M  SHMMIS  a  SON  CO  .  hK 
REDWOOD  CITY,  CALIF.  ” 


density  of  films,  infrared  radiation 
and  similar  applications. 

A  recent  British  patent  ha.s  dis¬ 
closed  that  a  variable  permittivity 
dielectric  can  be  made  from  a  mix¬ 
ture  of  barium  and  .strontium  titan- 
ates  in  the  ratio  of  Do  to  5,  jier- 
mittivity  increa.sinK  as  an  applied 
alternatinK  voltajre  is  increaseii. 
Thi.s  profierty  can  be  utilized  in 
various  ways  in  electronic  circuits 
by  makintr  capacitors  which  are 
voltage-sensitive  and  can  thus  Im* 
u.sed  to  sei'ure  automatic  selectivity 
or  freijiiency  control. 

For  example,  if  the  two  circuits 
of  an  inter.sta)?e  coupling  of  the 
bandpass  type  are  preci.sely  in  tune 
for  a  jriven  siyrnal  level,  the  pro- 
trressive  detuning  of  the  circuit  as 
the  sits'iial  increases  above  this  level 
can  tie  achieved  tiy  including  one 
of  the.se  new  capacitors  in  the  cir¬ 
cuit.  The  detuning  will  automati¬ 
cally  widen  the  acceptance  band  of 
the  filter  and  can  be  made  to  (rive 
constant  selectivity. 

Fiftfrn  ('-li  Tiihr  ('amt  rn 

\  development  in  the  cathcHie-ray 
tube  field  is  a  fifteen-channel  ert 
camera  with  fifteen  H-inch  built-in 
tiilM-s  as  an  inteirral  part  of  the 
unit.  The  tube.s  are  mounted  so  that 
ei(fht  are  on  one  side  of  the  camera 
and  .seven  on  the  other,  with  the 
.screens  of  the  tube.s  facinyr  in  the 
same  direction  as  a  pair  of  3-inch 
f.2.'.)  lenses. 

The  latter  are  mounted  at  an 
anyrie  of  36  deyrrees  to  each  other 
and  adjustable  mirrors  (one  for 
each  tula-)  are  arranyred  in  two  bat¬ 
teries  to  reflect  the  traces  on  the 
tliiore.scent  .screens  accurately  alonyr 
the  axis  of  each  lens.  The  traces  are 
focused  on  a  vertical  zero  line  and 
the  tube.s  are  stayryfered  to  permit 
fifteen  traces  on  a  7()-mni  film.  Kach 
trace  is  7..*»  mm  wide,  beinyr  re- 
tiuced  from  one  inch  (2.^).4  mm)  on 
the  cathode  ray  screens  and  the 
disjaisitions  on  the  film  are  such 
that  the  extremities  of  any  of 
the  tr.aces  belonyrinyr  to  the  seven- 
tulie  yrroup  are  on  the  midpoint  of 
the  neiyrhborinyir  traces  of  the  eiyrht- 
tulH-  srroup. 

Inteyrral  with  the  camera  are  two 
aiyron-filled  di-schary-e  lamps  which 
can  be  oyie  rated  from  an  external 
circuit  to  yrive  time  marks  on  the 
film.  One  mark,  in  the  form  of  a 
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ICLOSED  CIRCUIT 
COLOR  TV  SYSTEM 


tv  for  industry ! 


now 


Now  ovoitabtol  Th«  Ow  Moot  pmvtg  mmAM 

color  toloviilon  lystom  to  o  Mitt 

.  toropofoto  form.  Dotignod  iptiiffifKl 
^  oppllcolioniwtfio  now  Dw  Mont  TA 
B'.  V  YV  Systom  provkiot  bondwi<M>  of  I  t 
^  L  rdtolution  ctf  525  Rnot.  Fei 
'  . pottolt  to  doop  colers. 

,  Enginoorod  to  provide  dopendobto  day  in  Wy-oidJoSi 


,  Enginoorod  to  provide  dopendobto  day  in  doy-oetJOfM 
^  ico  rogwirod  by  tndiHtry,  reieordw^k^tf^^.  mfcbeiii 
diiing  and  cowHost  other  fiotd«.  CboipcKt,  Kghtwoi|tt> 
^psrtoWo  MOitt  OMt  {oinod  by  iotorcoamtsNng  coMoo  uti¬ 
lising  the  fomeue  Ow  Mont  "Jiffy"  cuwnoctors  cusuring 
comploto  ftoxibiNty  an<nbo  OwMoot  Und  of  dopond 
ability.  ItW  to  i^uggod  wto  povror  lino 


.  .  ALLEN  B.  DU  MONT  LABORATORIES.  INC. 
t^C<^?C  Television  Transmitter  Division,  Clifton,  N.J. 
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bo  YOU  KNOW? 


-that  0  PILOT  LIGHT 

CAN  IMPROVE  YOUR  PRODUCT 

....  add  atiracfion  —  safaty  —  sarvica  ? 


—  what  lamp  to  VM 

—  how  to  ut»  it 

—  what  it  will  do 

—  what  it  will  cost 


THIS  HHAY  BE  THE  ONE  X 

Do«ign«d  for  low  cost  NE-51  Noort  (  .  ,  itl 
•  Built-in  Resistor  •  Patented 
e  U/l  listed  e  Rugged 
Catalogue  Number  521308  —  997 
for  110  or  220  volts.  S 

SAMPLES 

for  dtsign  purpost 

NO  CHARGE  WmiCM 

kicufi  iHS 

nC  rr .  HANDBcx)K  op  phot  ughts.- 

Write  us  on  your  design  problems.  I  B 

The  DI.%L  LIGHT  COMPANY  of  AMERICA 

Fvremou  Manufarlurer  of  Pilot  l.ight$. 

900  BROADWAY.  NKW  YORK  J.  N.  Y.  Tl.l.»:PHONp:  SPRING  7-lJOO 


endable  instruments  • 


^4-v  I  a  a  n  clLwm 


O  I  N  V  I  R 


■•c*r^r 


vH"  #1 

I 


4*m12'A'*9V^  ^ 


C)„.  Kinal  N  soil  tviilrry  pesk  pros  ides 
sett  soniaincd  poster  wsursc  atiordinjc 
memmum  firxihility  of  applKilion 
and  (sortahiliis 

Vl'rijihl  ssith  haitcry  paik.  ^9  Ihs.; 


retorder  only,  22  lbs.  Sue  with  Isat- 
lcr\  paik  7“»12>  4"»9t  j”.  Maximum 
of  6  ihannels.  Paper  V  wide,  100' 
lonR.  Asailahle  without  battery  pack 
for  operation  on  12  or  24  volts  D.C 


11  'f  i/e  for  complete  detaih 


HEILANO  research  corporation  •  130  last  FiHh  A«a.  •  O.asar,  CaU 


EDISON  RELAY 

is  sensitive. . . 
but  only  to 
MICRO-CURRENTS 


Sensitive  is  about  the  only  word  that 
can  describe  a  relay  which  will  operate  on 
input  powers  as  low  as  25  mirro-watts. 
Sensitivity  also  suggests  lack  of  strength, 
but  that's  not  true  in  this  case.  Electri¬ 
cally  this  Sensitive  Relay  will  continu¬ 
ously  withstand  input  powers  10.000 
times  its  nominal  ratings,  and  mechani¬ 
cally  it's  truly  rugged.  Originally  devel¬ 
oped  for  aircraft  use.  it  is  standard  equip¬ 
ment  on  thousands  of  planes  in  the  air 


sas 


Schematic  showing  how  coil  leads  are 
brought  out  to  separate  contacts  in  the  re¬ 
lay  base,  permitting  differential  operation 

I  HOW  YOU  CAN  TAKE  ADVANTAGE 
OF  THESE  FEATURES 

Sensitivity  of  this  degree  makes  this  relay 
well  suited  as  a  dependable  circuit  actu¬ 
ator  for  use  directly  with  low  output 
detectors,  such  as  thermocouples,  photo¬ 
cells,  etc.  It  may  be  used  for  polarized  or 
differential  operation,  as  a  null-seeking 
device,  etc.  Contacts  SPST  or  SPOT,  nor¬ 
mally  open  or  closed.  Seated  height. 
254”;  dia.  IK,”;  weight  68  grams;  7-pin 
small  radio  tube  base. 

Fvtt  infarmatien  ovoilakU.  Writ#  far  tullalin  3004-0 
IM  loliaMda  Avanaa,  Waal  Oran9a.  N.  J. 
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For  the  Answer  to  Your  Insulation  Problem 


Look  Through  Mu  Line... 


VARGLAS  SILICONE.  That’s  the  insulating  sleeving  and  tubing — 
pioneered  by  Varflex — that  takes  temperatures  ranging  from  500®  F 
above  to  85®  F  below  in  its  efficient,  resistant  stride.  Lead  wire  and 
treated  cord  too. 

VARGLAS  TUBING  IMPREGNATED  WITH  GENERAL  ELECTRIC 
PERMAFIL.  Tough,  flexible,  heat-resistant — available  in  coils.  Premium 
tubing  at  a  reasonable  price. 

VARGLAS  SLEEVING  AND  TUBING.  Numerous  types  and  grades — in¬ 
cluding  synthetic  treated,  varnished,  lacquered,  saturated,  litewall  and 
others. 

VARGLAS  NON-FRAY  SLEEVING.  Three  types — may  be  subjected  to 
temperatures  up  to  1200®  F— for  applications  where  dielectric  require¬ 
ments  are  not  primary. 

VARFLO  TUBING  AND  SLEEVING.  New,  low-priced  —  for  applications 
where  unusually  high  temperatures  are  not  a  factor.  A  real  economy  line, 
this. 


\  VARFLEX  COTTON  TUBING  AND  SLEEVING.  Varnish  or  lacquer  im- 
"  pregnants  —  for  applications  where  Fiberglas  products  are  not  required. 

I  SYNTHOLVAR  EXTRUDED  PLASTIC  TUBING.  Low  temperature  flexibil- 
F  ity — high  dielectric  and  tensile  strength — made  from  a  standard  formula¬ 

tion  of  vinyl  polymers. 

SAMPLiS?  All  you  want  with 
our  compliments.  For  free 
^  folder  of  our  com- 

Hi  IB  IH  VH  IH  HB  Hi  Hi  Vi  Hi  I 

and  mail  thii  ^ 

.  coupon.  M  VAPFIpy  M  Inw  .  i/imA.  N.  Y. 


VARFLEX 

CORPORATION 


MAKiR»  OT  IlICTRICAL  INSULATING 
TURING  AND  SLIlVING 


VARFLEX  Corporation,  308  N.  Joy  St.,  Rome,  N.  Y. 

Please  send  me  informaiion  os  well  os  free  samples  of  your 
electrical  Sleeving  and  Tubing. 

I  am  particularly  interested  in  samples  suitable  for  _  . 


Name  .  . 
Company 

Street _ 

City - 


Zone _ State 
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GAUGE 


l.itu-Fmiuency  Analyzer 


October  1950— CLfCTRONiCS 


For  somo  time  there  has  In-eii  a 
need  for  an  instrument  i>y  which 
aircraft  enjrine.s  can  have  their  vi- 
tiration  modes  analyzed  and  the 
enjrine  speed  shown  simultaneously. 
The  ditliculty  has  been  that  the 
ranjfe  of  fretjuencies  to  be  exam¬ 
ined  is  considerably  Ih'Iow  the  raiiKe 
of  wave  analyzers  which  >rive  auto¬ 
matic  and  continuous  rei-ords. 

A  new  British  low-fre<iuency  an¬ 
alyzer  is  arranjr***!  to  scan  con¬ 
tinuously  the  frispiency  rantre  from 
tj  to  inO  cps.  Six  modulator  circuits 
are  incorporated  to  cover  the  bands 
<;-I2.5,  12.5-25,  25-50,  50-100,  loo. 
200  and  200-400.  Scan  for  the  chan¬ 
nel  bands  takes  place  in  1  25  .se<- 
ond  and  to  provide  a  continuous 
.s*-an  the  nuKlulator  frecpiency  for 
each  band  is  varied  over  the  la-tave 
once  in  5  seconds.  This  results  in 
the  analysis  bein^t  spreaii  from  a 
row  of  plain  lines  to  a  continuous 
area,  the  boundary  of  which  j.Mves 
the  amplitude  distribution  of  the 
complex  wave. 

To  obtain  a  hijrh  dey'ree  of  res¬ 
olution  it  is  best  if  the  fifth  and 
sixth  bands  are  displayed  down¬ 
wards  on  the  cathtsle  ray  tube,  be¬ 
low  the  first  anil  second  bands. 

In  practical  use,  the  luminous 
an'a  on  the  st-reeii,  somethinvr  like 
an  a-c  waveform  in  appearance,  is 
not  solid  but  i.«  shown  a>  a  number 
of  bands  corre.'jiondiny  with  the  ob- 
siously  limited  number  of  fiet(uen- 
cies  present,  the  wiilth  of  the  bands 
beinK  a  measure  of  the  variation 
of  these  frequencies  with  time. 


small  dot  on  the  ed/e,  can  repre¬ 
sent  a  chosen  time  interval  and  the 
other,  a  thin  line  across  the  whole 
film,  can  indicate  a  recurrent  exter¬ 
nal  event. 

One  particularly  interesting  use 
has  l>een  in  the  construction  of  a 
fault  recordin)?  unit  for  the  British 
Klectricity  .Authority.  This  appara¬ 
tus  is  maile  to  record  the  faults  on 
jMiwer  lines  and  by  the  use  of  auxil¬ 
iary  apparatus  is  arranKed  to  l>e 
normally  in  a  quie.scent  state.  When 
a  fault  (K-curs,  the  camera  motor  is 
started  and  the  crt  beams  switched 
on  to  record  all  waveforms.  Then 
after  the  restoration  of  steady  con¬ 
ditions,  it  closes  down  a)rain  and  at 
the  same  time  recordinjf  the  ilate 
and  time  of  the  occurence. 


\S^ 


O'  (Iff  mis  noM  V'  TO  go*  m  length 

o  STRIP  UP  TO  nVE  INCHES 
o  HANDLES  WIRES  FROM  26  GAUGE  TO  000 


Applications  of  Artos  Machines  throu}>hout  the  auto- 
mtitive,  radio,  telephone,  and  electrical  appliance  in¬ 
dustries  have  the  ecomims -improsinj;,  efficiency- 
increasing  values  of  fully  automatic  cutting,  measur¬ 
ing,  and  stripping  of  wires.  AND,  terminals  can 
also  be  put  on  one  end,  Al' lOMA  1  K.AI.I.Y,  IN 
mi;  SAMi;  obiraiion! 

Artos  machines  are  available  in  a  variety  of  mod¬ 
els.  1  here  is  probably  one  to  meet  vour  exact  rc- 
cjuirements,  in  either  bench  or  fiiMir  models. 

.Make  it  a  iHiint  to  find  out  how  .Artos  machines 
can  improve  vour  production.  \\  rite  on  companv 
letterhead  toda)  for  complete  information. 


(CMtllllMd) 


WIRES- 

MEASURED, 

CUT  AND  STRIPPED 
AUTOMATICALLY- 
FAST 
AT 

LOW  COST 


ARTOS 

ENGINEERIIMG  CO., 

Dim.  fl.  >739  S.  TWINTY- EIGHTH  STREET 
MIIWAUKEE  7,  WISCONSIN 


Try  Ih***  "* 
didwi'O"  P“" 
HarcoiMO 


lOusrtiAt  Mcsc*«CH  •  pnoctii  ocvclo^mci 

NI6M  VACUUM  CMCtNECillNC  AND  EQUl^MEM 


IfTALLUKCT  •  DiMTDAATlOM  *  OISriLlATl 
COAfllia  •  AP^LItO  PHYSICS 


This  tiny  booster  pump  was  specially  designed 
to  increase  the  efficiency  of  rotary  exhaust  units. 
It  is  able  to  produce  a  total  pressure  of  0.5  n, 
or  less,  in  one-half  the  time  of  other  available 
equipment  because  it  has  high  pumping  speed 
m  the  right  range  of  pressure.  It  is  ideally  small 
—  only2j"in  diameter  by  6"  long.  You’ll  have 


no  trouble  mounting  it  at  each  exhaust  port  on 
most  rotarv  equipment. 

Because  of  its  speed,  this  new  diffusion  pump 
can  cut  your  exhaust  cycle.  At  the  same  time,  it 
gives  the  higher  vacuum  needed  in  the  produc¬ 
tion  of  better  quality  tubes.  Write  today  for 
complete  information. 


Mb 


National  Research  Corporation 

Seitnty  Memorial  Drite,  Cambridge,  Muisaehuietts 

In  Un<r*d  Bf  TI$H  AMEIiC^N  tES£AfC*^.  iTO.  lo"don  S  W  7  —  W  lono/kvh.f# 
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New  Booster  Pump  reduces 
the  exhaust  cycle  of  rotary  units 


mURCHAHGlABU  MOTORS  for  all 
TIMING  APPLICATIONS 


Porm  to  form 

THEY’RE  UNIFORM 


A.  W.  y««f  pttmmtf 

uNt  M«irc«  f*t  — 


A.C.  —  SymkrMWM 
O.C.  — 

O.C.  — V*f4«W« 
TIMINO  MOTOM 


Hm  t  V  O  N 

C  O  M  r  A  N  V 
IIS  N«Hfc  il«  tlTMt,  WatarburT  U. 

BmIm  MMafMtar*  •!  ••ctiiul  T1mi*t  Ocvtoa 


E  I  S  L  E  R 

JiimiMjiik 

MACHINERY 


KOHO*^ 

ilSilR'S  El•<tr•ni<  fquip- 
manl  it  atMt'ollv  D«- 
and  Awilt  la  your 
•■Oft  fHuirtunH. 
fy  $*  m  14*  folovHtodi  T«W 


EISliR  in  ClASS 

WORKING  MACHINERY  for 
Hto  manufaclMfo  of:  Cotli- 
^  ado  Roy.  Radio  Twbot 

f  ISlandard.  Miniaforo,  Sub 

Mlnialurol;  Eluorotconl 
lam^t.  Clot*  Am^ulot; 
Vloli;  Inrondotconl  lom^t. 
CoAiulTofion  wiffcovf  anf  obligation 
oo  foot  part  it  torbiallf  inrifod 


EISLER  ENGINEERING  CO.,  inc 

7SrS0UTH  13lhST.  •  NEWARK  3.  NEW  JERSEY 


RESISTANCE 

WELDERS 


V,  lo  300  KVA 


•lult  riANsrotMitt 
STaNOAIO  •  SAtCIAl 
Af.  Oil  A>  WaH< 

CaaIW 

lift  IfM  VS  ••  SOO  (VA 


Dic-fonncd  under  heal  and  prctture, 
each  Precision  Paper  Tube  it  exactly 
the  tome  os  e«ery  other  Precitioe  Paper 
Tube  that  it  mode  to  the  tome  tpecifi- 
cotiont.  This  form-lo-form  uniformity 
helps  assure  more  accurately-wound 
coils.  Moreover,  Precision  Paper  Tubes 
ore  mode  of  finest  dielectric  Kroft,  Fish 
Poper,  Cellulose  Acetete  or  combino- 
tiont  Better  heat  dissipation,  greater 
moisture  resistance,  and  lighter  weight 
ore  the  results. 

Let  us  mohe  up  a  FREE  sample  for  you! 

We  mohe  Precision  Poper  Tubes  pre¬ 
cisely  to  your  specifications.  Any  length, 
ony  sue,  ony  shape  —  round,  square, 
o«al.  rectangular 

Write  today  for  new  mondrti  lilt  of 
over  1,000  sixes 


PRECISION  PAPER  TUBE  CO. 


Aim  irwheri  of  Preeiiion  Coil  ReAfcim 
2041  W.  Chorlestoa  St.,  Chicago  47,  III. 
Plant  it  2 

79  Chagel  St.,  Hartford,  Conn. 
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ANNOUNCING 


A  NEW  INDUCTION  MOTOR-GENERATOR 

•  •  •  The  first  of  its  kind  to  be  included  in  the  wide  range  of  'Brain 
Block'  components  now  available  for  private  industry. 

ARMA  Type  1A400 

•  •  •  A  precision  unit  for  high  performance  instrumentation  and 
control  applications. 


ITS  TYPICAL  CHARACTERISTICS  INCLUDE: 


MOTOR  —  With  115  volt,  400  cycle  excitation  on 
both  moin  and  control  fields. 

StalM 

Power  Input 
Impodonce 
Torque 

Running  —  No  lood 
Power  Input 
Impedonce 
Speed 

OINERATOR  -  With  115 
cycle  excitation. 

Input  current 

Input  power 

Max.  speed  for  specified 
performonce 

Output  —  Nominol 


PHYSICAL  CHARACTIRISTICS 


16.5  wotts  max.  per  pKoso 
31(M-j  330  ohms  opprox. 

1.5  oi.  in.  minimum 


7  wotts  per  pKose  opprox. 
l6G^j  530  ohms  opprox. 
8500  RP.M  min. 

1  volt,  400  ^  0.1 


0  065  omp. 

3.8  watts 

6000  R  P.M 

01  volts  per  100  R.P.M. 

Output  —  Standardized  ot  35'’C.  3600  R  P.M.,  750  mnrfd. 
lood 

Magnitude  3.600  .05%  voHs 

PHose  Angle  10'  ±  5'  (logging) 

A6ox.  lineority  Oeviotion 

Magnitude  (in  %  specified  mox.  speed) 

Over  range  0-4000  0.04%  (1.5  R.P.M.  or 

1.5  m  v.) 

Over  range  4000-6000  015%  (8.5  R.P.M.  or 

8  5  m.v.) 

Quodroture 

Over  ronge  0-40(X)  10  m.v. 

Over  ronge  4(X)0-6000  5  0  m.v. 

ERect  of  ombient  temperoture  chonge  from  15*  to  70  C. 
Voriotion  in  mognitude  opprox.  007%  mox. 
Voriotion  of  phote  angle  opprox.  0  5  min. 

per  degree 

Zero  Speed-Residuols 
In*  phote 
Quodroture: 

Hormonks: 


Rotor  inertio 

Weight  (inc.  ouxiliory  unit) 


0.75  01.  in. 
3%  lbs. 


Stotic  friction  — >  with  moin  field  excHod.  me 
field  voNoge  required  to  stort  unit  does 
2.8  voHs. 


.  TYPE  IA400 
AND  RESISTOR  UNIT 


opprox  3  m.v.  mox. 
opprox.  3  m.v.  mox. 
opprox.  7  m.v.  mox. 


new 

■^fORAcopy  ® 


ARMA  CORPORATION 

tS4  14th  STREET,  BSOOKLTN  St,  N  T. 

SUBSIDIARY  OF  AMERICAN  BOSCH  CORPORATION 

MMA  lUCniCM  •tux VIM*  MmA  »MOia04  Alau  MOUCIIOM  aaotots  f  AMU  WOMCnOM 
PHtMTt  i  I  GfMUHOB  «a«A  MKIMMCM  OWmtMnut  MM.  MIHHAriMO  VOtT*a4  COMPUMOt  □ 

MLUttl  J  L  ,  COMMTMO  Moumnu  Q  MOiailUU  CONIHU  D  OMHIIAtlOM  MVKM  IWViaXTaiMi 

ESI  3  miMMaiT  Q  luunoM  MnoMAtic  mwiniai  mm. 

Plltttt  I 

HMAtItf  J  ^  .  . .  Mm.  pMmiw  Mu.  1.444.4I4 —4 1  44t.4«M  IMu.  I.IWmWIm  ■  ifliti. 

- J — - ... - - - , 


m  UM 

F  XHtMTt 

■  mutti 

P  EM 

■  Mltttt 

g  MWMUT 
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THE  ELECTRON  ART 

SlB-MBASm-RECORd 


transients  at  the 
same  instant 


CofBporkioa  of  »Uot  of  10-uf.  ISO  wvdc 
hormoticolly  soalod  papor  copodtors 
with  convontional  (loft)  and  motalliiod 
construction 


Huhition  resistanct*  dot's  not  affect 
performance. 

When  dielectric  weaknes.ses  and 
incipient  faults  develttp  in  a  metall¬ 
ized  pa|H*r  capacitor  flue  to  con¬ 
ducting’'  particles  or  if  a  momentary 
surtfe  of  voltaKf  should  puncture 
the  dielectric,  the  selfhealinjr  action 
functions  to  clear  the  short,  and  the 
capacitor  continues  to  ojH*rate  nor¬ 
mally  in  the  circuit  without  inter¬ 
ruption.  This  .selfhealinjr  cycle  may 
occur  thousands  of  times  without 
affecting  the  life  of  the  capacitor. 


Ihniffti  Enmnrrring  Data 

The  metallized  paper  capacitor  is 
ideally  suited  for  use  where  space 
is  at  a  premium,  as  in  etpiipment 
for  military  and  industrial  use.  It 
is  not  recommended  for  certain 
s|K’cial  applications  demandintr 
hiy'h-im)>edance  capacitors,  such  as 
tho.se  used  in  photollash  and  timing 
circuits  where  the  R-t'  curve  is 
u.sed  to  triy'Ker  electninic  circuits. 
On  the  other  hand,  the  metallized 
pafH’r  unit  has  a  lower  r-f  imped¬ 
ance  than  an  (s|ual-value  conven¬ 
tional  paiH’r  unit  since  it  has  a 
lesser  numlier  of  turns  and  shorter 
current  path.  This  makes  it  ideally 
suited  for  r-f  filters  in  noise  sup¬ 
pression  systems,  particularly  in 
aircraft  applications  and  portable 
etjuipment  ffir  military  use  where 
minimum  size  and  weijrht  are  es- 
.sential  prereiiuisites. 

Typical  applications  for  which 
metallized  capacitors  are  ideally 
suited  include,  r-f  and  audio  bypass 
circuits,  filters,  p<iwer  factor  cor- 
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M  DrouacHAssiioscfiio 

eomb«Rct>04«  ol 
DC  AC  DC  to 


A  signal  from  (he  brain  and 
a  man  ducks,  blinking  his  eye¬ 
lashes.  A  huge  bomber  lakes  a 
load  under  sariuus  static  and 
dynamic  conditions  and  a  mul¬ 
titude  of  strain  lines  take  differ¬ 
ent  characteristics.  Flectricily 
passes  through  electronic  ap¬ 
paratus  and  emanates  with  dif- 
lerenl  soltage,  current,  and 
phase  relationships. 


Obsersing  simultaneous 
cjuanlilies  like  these  — in  test¬ 
ing,  production,  and  research 
—  proses  the  salue  of  H  mul¬ 
ti-channel  oscilloscojses  every 
day.  No  other  eijuipmeni  can 
give  sou  such  correct  time  re¬ 
lationships  for  a  number  of 
simultaneous  phenomena.  No 
other  equipment  saves  you  the 
array  of  instruments  and  vary¬ 
ing  test  procedure  recjuired  by 
other  means  of  coincident  anal- 
ssis.  Vt' rite  today  and  find  out 
hoss  you  can  save  time,  mones, 
and  trouble  using  KTCi  oscillo¬ 
scopes,  amplifiers,  and  tubes. 


MuiTi  cuNcaiHootifar 
(UBtS  Z  4  t  S  >nd  10 

(UK  liibti  ti 

4nd  iMitl  dtflKlion  tub*! 


H  41  tOUII  CH»4II|II  OSCillOSCOPi  fof 
1btd«|b  cbfrtiPHiHit  sf'ip  c«ns<rtt 
I, St  'St  la^'Cikld  OkiIIo  Stcoid  1  Z4ba 


H  ziDuaiCHasstioscillO 
KOrt  'itiivtitiit  b«tlt>  IMn 
e  on  vdc  HI  wwv  imi  I*  I 
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r  thi  1 

HEADER  SEAL 
OUARAWTEED 
IMPERVIOUS 
TO  E«Rr 
k  ELEMENT!  j 


WORLD’S 

FINKST 


Hermetic  Seals 


^  «» 

^^merica’s  leading  industries  and 
90vernnient  agencies  have 


The  Only  Seals 
You  Can  Hot  Tin  Dip 
at  525°  F.  for  Easy 
Assembly  Soldering, 
for  a  Strain  and 
Fissure-Free  Sealed 
Part  with  Resistance 
of  over 

10,000  Megohms! 


ou  government  agencies  have  , 
made  Hermetic  Seal  Products  Com¬ 
pany  headquarters  for  glass-metal 
headers  that  are  impervious  to  every 
element,  even  under  the  most  ad¬ 
verse  conditions. 

Hermetic  headers  withstand  high 
vacuum,  high  pressure,  temperature 
cycling,  oils,  compounds,  chemicals 
and  corrosion. 

TERMINALS  AND  HEADERS  ARE 
AVAILABLE  IN  RMA  COLOR  CODE 

No  matter  what  your  requirements 
are  in  design  or  production  runs. 
Hermetic's  creative  engineering  and 
amazingly  flexible  processing  will 
save  you  time,  money  and  effort  and 
will  turn  out  hermetic  seals  of  un¬ 
rivaled  quality  for  the  ultimate  in 
performance. 


Your  copy  of  the  most  complete 
catalog  ever  produced  on  hermetic 
seals  is  available  without  cost  or 
obligation.  Here,  m  16  data- laden 
pages,  is  the  most  thorough  pres¬ 
entation  of  factual  material  on  her¬ 
metic  seals  Write  for  your  copy.  Let 
us  know  how  we  can  help  solve 
your  problems  in  hermetic  sealing. 


HERMETIC  SEAL  PRODUCTS  COMPANY  29.37 


So.  6th  St..  Newark  7.  N.  J. 


S««  our  diaploy  at  tbo  National  Eloctronics  Conloronco  at  tho  Edgowator 
Boach  Hotol.  Chicago.  Soptombor  ZS.  26  and  27th.  Booth  ^43. 
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Precision 

Wire  Wound  Resistors 

RPC  Rctnlort  or*  kifh  ouality  uoit*  to  meet  tkc  mail  tlrio9«iit'' 

r*ooiro«*oti  Tli«y  or*  *i4*ly  uicd  M  lorg*  ouantiti**  by  loborotorict,  lostru- 
m«ot  moantoctartn,  ood  tk*  Armed  Forcti  ood  lk«ir  MippiMn.  Sim  oroilobic 
or*  m  ac<ofdao<*  witk  JAN  R-91,  RIIO  to  RBU  Tormmoli  may  b*  »ir« 
load*  )(  rogoirod  Roinlooc*  lokrooc*  to  0  02^  n  oroiloble.  All  roiitlori 
or*  woond  wilk  ipocwl  low  tomporotur*  cooHKioot  olloy  wtr*  at  oo  odditioiiol 
(Olt  QwKk  doloory  is  o  toolvr*  oi  oor  tonne*  to  you. 

Writ*  today  for  catalog 

Alto  OMoofaclurm  of  Higk  Voltage  Rctiilon,  Higk  Megohm  Rctitton  ood 
ffigh  Frtgoeocy  Reiiston 

roe  RESISTANCE  PRODUCTS  CO. 

-wNXvW-  714  RACE  STREET  •  HARRISIURG  2,  PA. 


Featuring 


A  new  high  for  stability,  performance,  versatility. 


y  dtvtd*ri  Mo  feHothtne  lub«  Of  locked  OuillotOfS. 


pl*l«  fr««dom  f 


d*IOy  lin«  Abioiwt*  itobilfty 


mowntifrq  tpoco 


lob'«  for  fypo  ^2300  monoicop*  Comoro  or  othor 


Prico  Complof*  Typ^  2200 


Data  Shoe!  for  Full 


0  F  0  I  FIANT  Dofailt 


Monufaefurort  of  o  Complete  Line  of  TV  Test  Equipment 

Tet-fttsTrument  Co  Jttc. 

50  PATERSON  AVENUE  •  EAST  RUTHERFORD,  N  J 


Wte  tk 
o/iftExtieiwe... 


For  extfoordinory 


efecfrlcof  perrormonc# 


IN  BRUSHES 


lew  contact  drop 


IN  CONTACTS 


for  lew  reslftofico 


nen-welding 

chorocter 


Accwwwioftd  d»»ifw  Mptdtms  liven 


GRAPHITE  METALLIZING 
CORPORATION 

1055  NLPPEIIUN  AVENUE.  YONKERS  3.  NEW  TORK 
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are  businessmen 


OF  COURSE  NOTl  Literally,  their  normal  body  tem¬ 
perature  is  98.6— same  as  laborers,  engineers  or  any  other  group 
of  people.  And,  figuratively,  they’re  no  more,  or  no  less,  cold-blooded 
—as  a  group. 


COLD¬ 

BLOODED? 


We  all  know  unrea.sonable  generalizations  can  be  dangerously 
false.  Common  sen.se  and  on-the-job  experience  show  us  the  value 
of  dealing  specifically  with  ideas,  problems— and  people. 


Let’s  not  make  the  big— and  costly— mistake,  then,  of  generaliz¬ 
ing  on  religious  or  racial  groups.  Adopt  and  carry  out  these  common 
sense  principles : 


1.  Accept— or  reject— people  on  their  indiiudual  ivorth. 


2.  Don’t  listen  to  or  spread  rumors  against  a  race  or  a 
religion. 

3.  Speak  up,  wherever  we  are,  against  prejudice.  Work 
for  understanding. 


Published  in  the  public  interest  by: 


McGraw-Hill  Publications 
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^HKHSPEEDmu  WORK 
and  study  of  complex  wove  forms  with  vhf 

COniDOIIfilltS  Browning  instrument 

'  •|»w  incorporates  the  important  crircuit 


This  new  Browning  instrument 
incorporates  the  important  crircuit 
features  requisite  for  intensive 
laboratory  application  in  re¬ 
search  cmd  development  work. 


Si**  81»»  i25W»24" 

W*i«hf  SOO  lb«. 

•hippinq  w«iqht  7b0  lb« 

Bulletin  EL  17  lor 
complolo  •p0cilicatk>nft. 


M*«»««*-*»*«*l  1*^ 

t  Pi»t*  Pm  1422. 

N#v  r*/*  20  N9w  r<tfk 


WIDE-BAND 

OSCILLOSYNCHROSCOPE 

MODIl  OJ-17 

‘Scope,  synchroiiiaer.  faigh-voH- 
age  power  suppiy.  low-voHage 
posrer  supply,  and  control  panel 
are  mounted  in  a  vertical  rack 
cabinet  c»  ccarters.  Provision  is 
made  for  instoUotkm  of  a  Foir- 
ehild  OsciUo-record  camera  when 
photographic  records  of  ‘scope 
traces  are  desired. 


CIRCUIT  riATURES 

•  Vertical  ampli/wi:  band  width  flat  to  16 
me.  i**poiu*  •xt*nd<  bayond  30  me.  maxi¬ 
mum  d*il*etion  Mnxitivity  OS  volts  inch, 
video  delay  cucuil.  0.2  microsecond  delay. 

•  CH  Tube  Type  S  RP  or  S  XP.  anode  voIla9* 
variable  10  20  KV 

•  Driven  Sweep  variable  OS  SOO  micro¬ 
seconds  per  in 

•  Sawtooth  Sweep  S-SOO.OOO  cps. 

•  Titgget  Cenerator:  output  oi  100  volts 
from  SOO  ohms  running  rat*  20-20.000 
cp* 

•  Markers  internal  blanking  or  deileclion 
type  0  1.  1.  10.  100  microsecond  intervals. 

•  Beam  Intensity  Modulation:  external  con¬ 
nection  to  grid 

•  Variable  Delay  Circuit,  piovides  positive 
and  negative  delayed  output  triggers. 
Delays  sweep  from  exteinal  sync,  or  in 
ternal  trigger  generator.  Continuously 
varuibl*  to  2000  micro  seconds  by  meoru 
oi  directly  calibrated  dial. 

•  Voltage  Calibration  Circuit  lor  measure 


men!  oi  input  signals  by  substitution  volt 


ages  in  loim  oi  60-cycl*  square  waves. 


THI  [LICTtON  ACT  (csetisMd) 

riH'tion.s  up  to  5iK)  cp.-t,  motor  start¬ 
ing  up  to  500  cps,  and  noi.se  sup- 
pre.s.sion  sy.stems.  They  are  not 
recommended  for  phototfa.sh  work, 
coupling  circuit.^  and  timinv  cir- 
cuit.H  requiring  constant  R-C 
curves. 

Intulatiiin  Hmititnnef 
In  veneral.  the  insulation  resist¬ 
ance  of  metallized  paiM-r  capacitors 
is  lower  than  that  of  the  foil  and 
pa{)er  tyjies.  To  a  larve  «‘Xtent, 
this  is  due  to  the  fact  that  tlie 
workinv  stresses  employed  are  con¬ 
siderably  higher,  since  advantage 
is  taken  of  the  .selfhealinv  feature. 
Therefore  the  insulation  resistance 
cannot  Ire  considered  as  a  criterion 
of  (|uality  in  the  same  sense  as  ap¬ 
plied  to  the  foil  paper  capacitor.  In 
voltave  ratings  up  to  and  includinv 
201)  volts  d-c,  metallized  capacitors 
have  an  insulation  resistance  value 
of  500  megohms  jier  pf.  On  higher 
voltave  ratings  the  insulation  re¬ 
sistance  is  1,000  megohms  iK‘r  ;if. 

The  insulation  resistance  and  the 
selfhealinv  voltage  are  to  a  larve 
extent  interrelated  and  the  result¬ 
ant  insulation  resistance  is  a  [irod- 
uct  of  the.se  two  projH’rties.  Dur- 
injf  the  selfhealiny  cycle  the  sur¬ 
face  resistance  around  the  punc- 
turr*  reaches  a  definite  value,  .so 
that  with  selfhealinjr  there  is  a 
vradual  redui'tion  in  the  insulating 
resistance.  The  value  of  this  re¬ 
sistance  depends  on  the  number  of 
si'lfhealinv  cycles,  as  all  of  the 
punctured  areas  are  in  jiarallel. 

<'ni>acifniirr  ami  1‘ourr  Faetor 
As  temperature  is  increased, 
there  is  a  d*“crease  of  insulation  re¬ 
sistance.  This  is  a  general  phe¬ 
nomenon  with  impregnated  paper, 
hence  is  not  exclusive  in  metallized 
pap«T  capacitors.  Typical  capaci¬ 
tance,  power  factor  and  insulation 
resistance  characteristics  are  viven 
in  h'lv.  1.  Variations  here  are 
similar  to  tho.se  obtaineii  with  the 
conventional  paiMT-imprevnated  ca¬ 
pacitors.  It  will  Ik-  noted  that  the 
mineral  oil  impregnated  capacitors 
have  a  flatter  curve  than  the 
mineral  wax  tyjK*  and  shoubl  be 
used  in  circuits  demanding  hiirh 
capacitance  stability.  The  mineral 
wax  imprevnated  capacitor  shows  a 
definite  decrease  in  capacitance 
with  an  increase  in  temperature. 
The  decrease  in  capacitance  with 
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This  ls“sho<)tinR  a  bird”3t  the  U.  S.  Naval  Air  Missilr 
lest  CVntcr,  Point  Muku,  California. 

1  he  ‘‘sh<M>t”  is  the  launehini;  of  a  missile,  while  the 
“hinl”.  in  this  partieular  case,  is  the  Fairchild  C"!  \  -N-‘)a 
puided  missile. 

In  a  matter  of  seconds  the  missile  is  hurled  high  into 
the  atmosphere  with  a  deafening  roar,  pro|Hdled  hy  its 
reaction  ty|H'  motors  and  auxiliary  htioster.  Separation 
of  the  hiMister  tK-curs  as  the  missile  speeds  higher  and 
higher  into  space,  stahili/ed  and  controlled  hy  the  “intelli¬ 
gence"  of  Its  electronic  guulance  systems. 

S<M)n  the  launching  crews  and  ground  observers  no 
longer  see  the  missile  .  .  .  hut  its  path  is  being  carefully 
plotted  as  It  hurls  toward  its  target  ...  now  under  Its 
own  homing  control. 

I  his  “shiKiting  a  bird”  is  hut  one  phase  of  the  I. ark 
project.  It  is  an  operation  reipiiring  split-hair  timing  and 
pi-rfect  ciKirdination.  It  is  the  result  of  teamwork  between 
the  |{ureau  of  .'Xeronautics,  Navy  Department,  the  Naval 
Research  l.ahoratory  and  Fairchild  engineers  and  repre¬ 
sents  a  combination  of  the  best  in  aeriHlynamic  design, 
electronic  controls  and  precision  manufacturing. 

Here  is  another  example  of  a  Fairchild  first  and  of 
“shiKiting  a  hinl"  ...  in  the  Air  Age. 


UWTS  MOVE  : 


^CTUAl  J|J( 


Progr*t»ive  woi  called  in  to  moke  the  ter¬ 
minal  for  two  reotons.  We  hove  the  engineer- 
irtg  and  production  dtillt  to  moke  the  port,  in 
all  its  tricky  detail,  according  to  specification. 
Artd.  secondly,  we  do  o  precise  job  at  o  cost 
that  mokes  it  worthwhile  to  do  business  with  us. 


We  specialize  in  special  fasteners.  Use  this 
specialization  —  you  gain  oil  ways. 


FIG.  2  Voltaq*  derotlnq  currM  lor 
raelolliied  copocilors  operated  above 
rated  temperature* 


temperature  is  cau.sed  by  the  physi¬ 
cal  chantre  in  the  wax  a.s  it  troes 
from  the  solid  to  the  liquid  phase; 
thi.s  results  in  a  decrease  of  the 
!  impretrnant  dielectric  constant. 

The  negative  temperature  coeffi¬ 
cient  of  these  units  can  be  made  use 
of  in  certain  applications.  This 
capacitance  change  is  of  no  import¬ 
ance  in  the  majority  of  applica¬ 
tions.  .As  a  matter  of  fact,  a 
mineral  wax  capacitor  should  be 
triven  preference  becau.se  of  its 
higher  breakdown  voltage  except  in 
tho.se  case.s  requiring  a  Hat  capaci¬ 
tance  curve. 


Opfrating  Charaeteristies 
Due  to  their  selfhealing  char¬ 
acteristics,  metallized  paper  capaci¬ 
tors  can  be  operated  at  higher  tem¬ 
peratures  than  conventional  paper- 
impregnated  capacitors  without 
danger  of  breakdown.  The  ultimate 
breakdown  of  the  metallized  paper 
capacitor  is  determined  by  the 
thicknes.s  of  the  lacquer  coating 
and  impregnated  paper  dielectric 
and  is  usually  two  to  three  times 
the  rated  working  voltage. 

As  temperatures  are  increased,  it 
becomes  necessary  for  safe  opera¬ 
tion  to  reduce  the  voltage  impress¬ 
ed  across  the  capacitor.  The 
amount  of  derating  necessary  for 
.‘•afe  continuous  operation  on  or 
above  rated  working  temperatures 
!  is  given  in  Fig.  2.  In  intermittent 
.service  the  amount  of  derating 
is  decreased  iiroportionally. 


Life  Tettt 

Metallized  paper  capacitors 
should  be  life-tested  at  their  per¬ 
missible  ufierating  voltage  and 
maximum  operating  temperature, 
as  given  in  Fig.  2.  -A  suitable  re¬ 
sistor,  preferably  1,000  ohms, 
should  be  connected  in  .series  with 
I  each  test  specimen  in  order  to  limit 


KING-SEELEY  CORPORATION  designed  this 
ProgreMive-mode  terminal  to  permit  the  hous¬ 
ing  of  Its  oil  pressure  unit  to  "breathe"  —  o 
feature  that  insures  the  presence  of  atmos¬ 
pheric  conditions  inside  the  housing  and,  con¬ 
sequently,  occurote  pressure  registration. 


THi  lUCTtON  AST 
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^  PROGRESSIVE 


1  ^tiie  PRIHiRESSIVE 

MlMFAfTl  RIMi  ITIMPAW 

sg  iiOlWOOD  St.,  lOIIIKCtOK,  tONH. 

ty  *-!i  SAllS  OrriCIS:  SAN  HANCISCO,  lOS  ANGHIS. 
PoetiAND,  onioit.  rMiiADtirmA  ciivtiANO, 
siAtni,  lostON.  SYtAcusi,  st  louis,  cmicaoo 


i 


GENERAL  RADIO  COMPANY 


Cambridge  39, 
Massachusetts 


90  West  St.,  New  York  6  920  S.  Michigan  Ave.,  Chicago  5  1000  N.  Seward  St.,  Los  Angeles  18 


A  New,  Low  Cost,  Portable  POLARISCOPE 
for  Dynamic  Stress  Analysis 


UNTIL  now  the  apparatus  required  for  either  visual  or  photographic  oboervation  of 
photoelastic  stress,  either  static  or  dynamic,  has  been  cumbersome,  expensive, 
excessively  bulky  and  very  heavy. 

Through  use  of  the  G-R  STROBOLUME  as  a  very  high-intensity  light  source  for 
photography,  all  of  these  objections  have  been  overcome.  Formerly,  photographic 
exposures  ran  into  minutes,  the  bench  set-up  accordingly  had  to  be  carefully  de¬ 
signed  to  minimize  vibration  in  its  many  parts.  The  new  G-R  Polariscope  consists  of 
an  assembly  of  comparatively  light  rods,  supports  and  disc  mounts,  this  lightness 
being  possible  through  the  extremely  short  40- microsecond  exposure  provided  by 
the  STROBOLUME 


The  Type  IM2  A  STROBOLUME  in  lOnA, 
with  iu  pow«»r  supply  st  th^  rifht.  <>ns  knurlMl 
nut  rwlily  rvmovaa  th#  STROBOLl'ME 
for  Mabstitution  of  th**  slantlArd  incsnd«ar«4l 
tamp  for  visual  otMwrvstiofi .  1531*A 

Sfrabaluwia .  compl»t»  and  r#ady  to  uar.  $23S.M 


SMCiriCATIONS  I 

A  Typa  1S34  1*6  Inrandrarmt  Lamp 
Housing 

B  Typr  ir*A4  1*2  Diffuaar 
C  Typr  1534  I'l  Toiant^ 

D  Type  1534  1*3  Strain  Bndgr  for  Sampla 
I  Typa  1534  Tl  Analyaar 
f  Typr  1534  P5  KUtar 
O  Typr  1534  l’4  <'amara  Bridge  (Camera 
not  supplied) 

H  Tyi^  1534  1*7  Shafta  (furnished 
36  inrhea  tong) 

Arcattariat  Baqwlrad  far  Phatagrw^y 

A  G-R  Type  1532  A  STROBOLUME 
Standard  ramera.  preferably  with  ground 
gtasa  focusing,  with  f/4.5  or  faster  lens 
Wratten  No.  75  front-of-lens  Alter,  recom¬ 
mended  to  reduce  effects  of  normal  room 
IlffbUng 


This  new  Polariscope  includes  In  its  many  featurest 

jsually  large  field  —  8  inches  s  Complete  portability  .  .  .  weighs  only 
er  32  pounds  .  .  .  quickly  assembled  and 

simple  means  for  making  dissembled  .  .  ,  ideal  for  lectures  and 
leous  photographs  of  dynamic  other  demonstrations 
.  .  rtquircH  only  a  standard  s  Easily  removed  quarter  plates  and 
dth  an  f  4..S  lens  polarizers 

■xjiosures  no  longer  necessary  •  Simplified  replacement  of  damaged 
'  S'l'KOBOLUME  flashes  in  elements  .  .  .  snap-in  assembly 
leconds  ,  Convenient  to  use  .  .  .  horizontal  and 

0  microsecond  flash  stops  vertical  adjustments  over  wide  ranges 
ir  dynamic  stress  patterns  ,  .  .  simpler  than  an  optical  bench 

ally  short  wave  length  light . , .  •  Very  low  cost 


TYPE  1534-A  POLARISCOPE  . . .  $490.00 
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TMI  ELICTION  AtT 


> 


QUICK  SERVICE  FROM  STOCK 


JAH-T-27 

Hermetically  Sealed 
Transformers 


A  Complete  Range  of 
Hermetically  Sealed  Units 

for  pretotypo  olorirenit 
oquipmont  and  pilot  runs 

•  POWER  TRANSFORMERS 

CAfACnOI  AND 
•  lACTOa  INTUT  SriTIMS 

I  •  RIAS  TRANSFORMERS 

•  FILAMENT  TRANSFORMERS 

^  •  FILTER  REACTORS 

•  AUDIO  TRANSFORMERS 

f  IN  1  HANCiS  FlKl  FRCOUiNCr 
:  flMlIC  ADORfSS  A  COMMUNICATIONS 


ITHKV  HK  AVAII.AHI.I-.  FIIK  TODAY  S 
IlMI'OKTANT  NKKD  <'HH'A<;o  UlTIlU-l 
bt.illy  St'ali^l  ’rraiiMfornu'rN  iiufi  all 
RTMluin'nM'ntA  of  (Irad«‘  I,  JAN  'I'  1!7 
WMN  iticatiiiDh  for  Clasa  A  o|M‘ration 
y)4‘><iKiu-<i<‘xpriiisly  to  fill  IraiisforiiuT 
|«-<|Uirfm«‘ntfl  tor  iiulitary  airlHirno, 
lli.iriiu',  aiHi  koiiiikI  I'oniiiiuiiu ation 
S<Diipin«‘nt,  ai<  wt-ll  an  for  dm*  id  trop 
R.il  ami  ^iili  M*ro  ('liiiiatfs  IdiMl  lor 

tvsidr  raiiK*' of  applu'atioi),  partu'u 
riv  III  rf><«Mr«'h  and  di'volopiiwnt 
lYork  prototypo  o<|ui|)niont  and 
pilot  riin.s  'I'lio  ooiiiploti*  raiiKo  of 
CMii'Aiai  JAN-'i'  27  tiiut.H  is  availalilo 
for  ijuii  k  yhiftmrnt  /ntm  stuck 


SEND 
FOR  IT 


Mttts  JAN>T<27  Specifications 

1*  AffRmafoly  Hootod  opd  ctuMod  for  20 
eyeWs  (20  doys)  tRmpRrotufO  rong*  frooi 
-f65  C  to  -lO'C,  90%  humidity  Aho 
t«»t«d  for  i  cyclos  from  *5S'C  to-f  S5  C 

2*  Immorsod  m  hot  ood  coW  brio#  of 
tomporotwfos  of  7S  C  to  0''C. 

3*  S«rb|Octod  to  sovRCR  vibrohon  on  tholiR 
tobto  for  20  poriodi  of  1  5  mifH/tRt  Roch. 

4*  Gmoo  o  puH  tost  on  oN  tormmob,  from 
oN  diroePont,  of  i  fbs.  or  mor*  for  30* 
socond  inforvals. 

Sa  Tostod  on  Roch  winding  ot  twKR  rotRd 
o*c  vohogR  ond  froquoncy 

4«  Tostod  for  insulotion  rRwsloncR  in  ra- 
CRSS  of  300  mRgohmi  throughout  KroI* 
ond  cold  cyclos. 

7*  iRAtRd  for  corona  ditchorgR  at  vott* 
ogRS  I  %  timRS  opRroting  voNogo  of 
tronsformort. 

S*  CopobiR  of  opRrotion  m  63  C  am* 
biRnt  tRmpRrotufR  with  l«-npRraturR  risR 
not  RiCRRdmg  40  C. 

••  OpRrotRd  48  hours  with  1  2%  ovor- 
lood  ol  rotRd  ombiont  tRmpRrotvrR.  . 


NiW  lOUI^MfNT  THANSfOffMril  CATAIOG 

M«v*  Hfll  mt  vRu»  Aw§»»  Hrl  un  CHICAGO'S  fuwiie- 

w«u  It— — •!!  JAN  T  |7  un<H  •«  wtHI  •%  t«i*««wt  SrrNU  tn 
Sipnl  Uui»>t»»iWfa  »wo«ix»feU  Ir*  RvRfv  •ppixRnRn  •aR  yRRieR  m 
iR'ARv  •  cirtiHl  Utiii*  Irt  vrri  ttR*  tmpy  r#  ttii»  tm 

pRrIawt  (rFrIro  IrRrv.  rc  gvl  d  trRm  yRut  RiitriRRiRf 


I  V  \R 

CHICAGO  TRANSFORMER 

oivtstON  or  fssix  wiai  coanonArioN 


SS01  ADDISON  STRUT  •  CHICAOO  IS,  ILLINOIS  L 


[ _ 

1 

1  ^ 

«»C 

( 

1^ 

.=c 

riG.  3—  VarAottoo  of  copocitanco  and 
powRT  fcKtor  with  houri  ol  oporotioQ  lor 
oU  d<  Toltaqo  rotiage  ol  niRlolliiRd 
units  up  to  ood  Including  800  roIU 


the  enerK.v  discharged  by  paralleled 
test  specimens  throujfh  a  capacitor 
Koinx  throuKh  a  selfhealinjr  cycle. 
If  this  precaution  is  not  taken  there 
will  lie  an  abnormal  din-rease  in  the 
insulation  resistance  due  to  car- 
Ixinizatiun  of  the  dielei-tric. 

•Metallized  paper  capacitors  can 
lie  operated  on  a-<-  as  well  as  d-c, 
can  be  ojierated  at  hijfh  temirera- 
tures  without  any  serious  chan>res 
in  cafiacitance  or  power  factor,  and 
are  practically  immune  to  break¬ 
down.  This  does  not  mean  that 
their  life  is  infinite,  but  rather  that 
when  metallized  pa|M‘r  capacitors 
are  iiseil  in  a  circuit  there  will  Ih- 
no  early  failures  and  the  life  span 
of  the  eipiipment  will  be  increased. 
Kxamples  of  life  test  curves  are 
jriven  in  Fijr.  J. 

AcceleratcKi  life  tests w’aii  lie  run 
at  1. 25  times  the  permissible  o|K‘r- 
atinjr  voltajre  and  maximum  oja-rat- 
in>f  temiM*rature,  but  under  this 
test  there  will  be  a  jri'eater  decrease 
in  the  insulation  resistance  than 
normally  would  la*  exjiected. 


Hrilisli  <'ill«‘ru«tio^ra|•ll 
\ppar:iliis 

Hv  J.  M  Jn*K 


.As  ADYANCKD  TYPK  of  hi>rh-voltaKe 
cineradioizraphy  apparatus  has  re¬ 
cently  In'en  |)ut  in  proiiuction  in 
Britain,  by  Watson  and  Sons, 
which  is  as.siK'iated  with  the  (ien- 
eral  Klectric  Co.  I.td. 

The  new  equipment  incorporates 
several  improvements  over  its  pre¬ 
decessor.  which  was  liesi^ned  to 
take  cineradio^frajihs  by  the  indi¬ 
rect  methml  ( photojfra[<hy  of  a 
tUiorescent  screen)  on  lO-mm 
movie  film.  ID-kw  staiionary- 
ant«ie  x-ray  tula*  was  use<l  and  in 
order  to  minimize  the  exiaisure  of 
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THE  NEW 


MODEL  SOD  DYNAMIC 
FOR  TV  .  AM  .  FM 
Recording  •  Broadcast 
Public  Address 


Ihf  crown  jewel  of  dynamic  microphones. 
See  it.  handle  it  —  use  it  on  highest  quality  re 
cording,  public  address  or  broadcast  work 
New  beauty,  new'  styling,  new  utility  and  neu 
ptrjormaHct  make  the  I'urncr  Arittocrat  the 
finest  of  the  fine.  Use  it  anywhere,  indoors  or 
out  —  in  hand,  on  stand,  suspended,  or  con 
cealed  in  stage  settings.  1  he  Arhiocrat  is 
quickly  and  easily  detached  from  ball  swivel 
coupler  for  hand  use.  Non-directional  polar 
pattern  picks  up  sound  from  any  direction. 
Equally  effective  for  individual  or  group  pick* 
ups  with  wide  range,  high  fidelity  reproduc* 
tion  of  voice  or  music,  its  high  output  dynamic 
generator  requires  no  closely  associated 
auxiliary  equipment  for  outstanding  results. 
Built  of  finest  materials  with  flawless  work* 
manship,  each  unit  is  laboratory  calibrated  to 
insure  specification  standards.  .  .  .  Write  for 
complete  details. 


SPECIFICATIONSt 

FRfOUENCY  RESPONSE.  SO  to  15,000  c  p.c  flat  »ilMn±  2Hdb. 
OUTPUT  lEVEl:  S6  db  balow  t  volt  dyn*  'h|.  cm. 
IMPEDANCE;  I5«  200.  300  obm«  or  high  impodonc*. 

POLAR  PATTERN:  EuontioHy  nOA'diroctionol  in  Ofiy  potition. 
MOUNTING:  BoN  ond  iwiv*l  typ«,  tiH«  in  ony  diraction.  Stondard 
S**  —  27  rtwaod. 

CAHE  20  ft..  High  guolity  nibbor  covarad,  two  conductor  ihialdad 
cobla  with  Connon  guidi-diKOfinact  plug. 


THE  TURNER  COMPANY 

905  17th  Street  N.  E.,  •  Cedar  Rapids,  Iowa 

^  CANADA:  Conodion  Morconi  Co.,  Montraol,  P.  O.,  ond  Rronchat 
EXPORTi  Ad.  Auriamo.  Inc.,  89  Brood  Straat,  Naw  York  4,  N.  Y. 


BY  TURNER 
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THI  ILfCTION  MT 


(COatMIMtf) 


Polo  od'i  Fwld  Camtro 
C  li  a  I  ■  .  Mo4«l  CV-2,  tt 
•4ottabl«  lo  and  can  opar- 
atr  nilh  tiittinp  aquipmcnl. 


P  0  L  A  R  A  D 

TELEVISION  EQUIPMENT 

for  studio  •  laboratory  •  manufacturer 


FIELD  CAMERA 
CHAIN 


Model  CV-2 


I.  Eitrowaly  MotitiTa  at  low  liqhl  IotoU. 

1.  Ptctofo  rofolatioo  graatar  tkon  SOO  liMOt. 

1.  Foot  Iom  torrot  witk  (yoclirooiitd  twitcbiaf. 

4  ttoctrook  View  Fiodar. 

S.  CooMBooicotioa  Ckoaoal. 

(  Foftobla  Cooiata  Cootral  Unit  moati  oil  rtqoiro- 
oiaoH  o(  progroommg  ond  oiaoilonog. 

7.  Fortoblo  Fowtr  Unit  od|0>tobla  for  oil  oporotiog 
cooditioot  ood  cootplottlr  mttcrtd. 


Folorod'i  Modal  CV-2,  Fiold  Ttlotiuon  Comoro  Cbam  io 
Mtod  both  iodoon  ond  oytdoon  tor  pKkiog  op  progrooii 
Eacollonl  ptetoro  goolity  and  rtoolotioa  art  obtoiood  erto 
ondor  diftKoH  and  oaprodictablt  lighting  conditioni 


DESCRIPTION 


folorod'i  Ttloviiioii  Comoro  Choin,  Modol  CV-2,  comiitt  at: 

PtoM  Comoro  Unit  Comoro  CoMo 

Comoro  Control  UnM  Lorn  Componont: 

Pooot  Unrt  SO  mm,  tl.O 

llortroolc  Vlow  PIndor  00  mm,  fS.S 

Comoro  Tripod  tlSmm,  tS  O 

Tkii  rnggodir  conitrnctod  Comoro  chain  it  woothoriiod  tor  oil  potiibic  oporoting 
conditiont 

Compoctnou  and  lightooight  laitcoto  typo  conitruction  ot  the  component  porti 
Intoro  portobility  The  Comoro  unit  it  tupportod  on  o  tpoCKil  tconning  mount  and 
tripod  whKh  proridot  oicclicnt  moneuvorobility  in  covering  o  tceno  over  o  wide  angle. 
The  electronic  viewlmdor  plugt  into  the  camera  ond  it  dotochoble  trom  it  A  removoblo 
tour  lent  torrot  with  mtorlocliing  twifchot  providet  mooni  tor  changing  tcentt  rapidly 
without  circuit  trantiontt 

The  Comoro  Unit  it  connected  to  the  portable  Comera  Control  Unit  by  o  tingle 
ipociol  Comoro  coble  The  Comoro  Control  Unit  providci  the  motor  electrKol  odiutt- 
montt  ot  the  Comoro  It  monitert  the  picture  ond  wovetorm  ot  tho  output  signal  by 
meant  ot  o  built  in  otcillotcopo  ond  picture  oraoiton. 


100  METROPOLITAN  AVE. 
BROOKLYN  11,  NEW  YORK 


fefeeii*«e  fefteesn  ceesufteeM  f#  (be  eetFee  s  tefeviuee  t(ef»edii 


the  patient  tu  x-rayn,  the  voltage 
applied  to  the  tube  was  reduced  by 
means  of  a  mechanical  synchronous 
switching  device,  during  periods 
when  the  camera  shutter  was 
closed. 

Although  this  apparatus  was  used 
for  much  useful  work,  its  design 
had  .some  serious  limitations.  The 
patient  could  only  be  photographed 
in  the  upright  position,  the  equip¬ 
ment  was  cumbersome  and  had  to 
l)e  op«>rated  in  complete  darkness. 
This  was  due  to  the  long  focal 
length  of  the  lens  used,  a  Zeiss 
BioUir,  specially  designed  for  the 
work  and  with  an  aperture  of 
F  (1.8.5. 

1  With  the  x-ray  tubes  then  avails 
i  able  this  aperture  was  the  mini- 
!  mum  which  could  practicably  be 
j  used  and  becau.se  of  its  small  ac- 
I  ceptance  angle,  a  long  focal  length 
(.'■>8  mm  to  cover  l(>-mm  film)  was 
unavoidable.  This  necessitated  the 
camera  and  fluorescent  screen  being 
on  separate  stands  to  secure  the  cor¬ 
rect  reduction  ratio  and  so  led  to 
operating  in  darkness.  Other  disad¬ 
vantages  were,  poor  definition  and 
grainy  films  arising  from  the  need 
to  use  a  highly  .sensitive  emulsion. 

!  The  new  equipment,  which  was 
I  shown  at  the  International  Con- 
■  gress  of  Radiology  in  Ixindon  re- 
1  cently,  is  a  vast  improvement  on 
j  the  early  instrument  and  u.ses  a 
j  rotating-anode  x-ray  tube  ener- 
I  gized  at  I'iO  kv,  400  ma.  in  conjunc- 


OUTSTANDING  FEATURES 


WHERE  USED 


BriOoh  daoradlograph  apparatao.  X-ray 
liibo  lo  lo  hoiulag  at  pattont't  right. 
Flttoroocont  octoon  and  35-auo  camora 
aro  on  potlonl'o  loit 
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Th«  Fourr  Unit  it  ad|utl 
oblo  lof  vorying  A  C  lino 
conditiont  ond  providet 
motoiing  lor  tho  tytlom  All 
powor  loquuomontt  lor  tho 
Co-ntro  Chain  ore  provided 
Iron,  thn  unit 
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ELECTRIC 


10  COMPANY 


PhofM  CAldw*ll  64000 


Ths  SoDQ-Graph  is  ths  only  Instrvunsnt  we 
know  that  presents  iourier  analyses  of 
very  short  time  sections  of  audio  energy. 

It  u  BOW  at  work  to  many  unWortilioo,  rotoarch  laboro- 
torioo,  military  and  industrial  or^anisatioas  oaalytiDO 
•P««cb.  commuaicotioBS  siqBaU  and  industrial  nolsos.  It 
is  produciaq  non  photographic  throo  dimonsional  rocordis 
ol  iBtOBSity  Ts.  tin#  and  Iroquoncy  as  w#ll  as  two  dim#B- 
sioBol  records  ol  inlonslty  #s.  ir#qu#ocy  ol  s#l#ct#d 
tim#s.  It  analysos  signals  ol  ##ry  short  duration  ov#r  th# 
tr#qu#Bcy  rang#  ol  tO  to  1000  cps  with  r#solutions  ol 
•ithor  45  or  300  cps.  Its  pric#  is  S17f5.00 


25  Maple  Avenue 


KAY  DEVELOPS  -  YOU  BENEFIT 

Your  present  and  future  needs  / 
continuously  dictate  our  / 
Engineering  Policy  / 


Your  Needs  have 
Dictated  the  Derelopment  of 


THE  VIBRALYZER 

A  NEW  UM  oi  tbn  Sona-Grotph  prteclpln.  It  U 
applicoblo  to  ▼ibrotioa  ond  mndical  tiudlon. 
Tnniatiyn  spncilicatioDB  cun  cu  lollown: 

Froguoncr  llcnig#s:  A  S  to  500  cps  B  IS  to  1500  cps 
C  44  to  4400  cps 

Fltt#r  Boadwidths:  A  2  or  20  cps  B  S  or  00  cps 
C  20  or  200  cps 

Record  Tims:  A— 20  seconds.  B — 0.0  seconds.  C — 
2.4  seconds 

Disploys:  Number  1  INTENSITY  ts.  TIME  and 
FREQUENCY 

Number  2  INTENSITY  ts.  FREQUENCY 
at  SELECTED  TIMES 

Note:  INTENSITY  may  be  recorded 
linear  in  db  or  eoltoge  ompUtude 

The  prkc  of  rhn  Vibralyinr  it  $2500.00 


All  prices  ore  OOB  factory.  Prices  10%  higher  outsids 
USA  ond  Canodo. 

Send  for  detoUed  cotolog  covering  olf  owr  egwipment. 


THE  MEGA-NODE 


The  Mega-Node  was  the  first  commerci¬ 
ally  available  random  noise  source. 

It  is  extensively  used  lor  making  noise  figure  measure¬ 
ments  OB  TV  receivers,  radcu  IF  strips  and  other  receiv¬ 
ers.  It  has  olso  been  used  as  a  calibrating  and  ellective 
noise  bandwidth  measuring  equipment.  Its  frequency 
range  is  5  to  220  me.  has  noise  outputs  to  23.1  db  above 
"Johnson'*  noise,  and  con  be  used  either  balanced  or 
unbalanced  into  a  variety  ol  impedances.  Its  price  is 
S295.00 


THE  MICROWAVE 
MEGA-NODE 


When  the  need  arose  for  a  standard  random  noUe 
source  in  the  microwave  ranges  we  were  reody  with 
the  Microwave  Mega-Node.  It  covers  frequencies 
from  2600  to  12,400  me.  It  is  built  In  standard  JAN 
waveguides  over  this  frequency  range,  hat  low 
VSWR  ond  provides  standard  source  ot  IS.M  db 
above  "Johnson**  noise. 

Waveguide  Sises:  RC4I  U.  49  U.  50 'U.  51 /U  and 
52  U 

Power  Supply:  Provides  voltages  lor  starting  ond 
operating  Fluorescent  Lamp  Bulbs 
in  Wavs  Guides 

The  price  h  $195  00  for  each  wove  guide  end  $100  00 
for  eoch  power  tupplv  tG4B  49  U«  ond  52 /U  with 
one  power  supply  is  $400. 
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THC  CLiCTtON  AtT 


MILO 


has  all  the  ^ 
best  lines 

for  industry  and 
research! 


AttOVOI  •  AMTHINOl  •  MID 
'  MJtGISS  •  aNOt-XMD 
COtNtU  DUMUU 
AlUN  1.  DUMONT  •  BH 
noHAi  nimwM  &  tAow 
GINIRAl  lUCTIK  •  HAMMAMUND 
NKKOK  •  IRC  •  JAMfS  MHUN 
KINCS  lUCTRONKS 
NATtONAl  COMTANT 
SIMMON  EUaRK 
STANDARD  TRANVORMa 
SUrtRIOR  IIICTRK 
SriVANU 
ITC. 


Take  a  gonder  at  just  a  few  of 
the  latest  products  you  want— 

ovailabi*  now  from  Milo's  groat 
worohowso  of  comploto  sto<ks: 

CMCH  lONtS'-NMt  '300  SO'CS  p<u|s  jnd  wclitts  m  dMp  brKkct 
moutilmp  New  “164  bsrrier  jtript 

CONTINtHTAl  CARION*  -NoMoy  ptKtsion  resistorj.  idesl  tw  meter 
work  tnd  ottier  KKhntrisI  ipplicetions 
ALIEN  •  OUMONT  lAtORATORIES  New  osciiloKOpes.  superseding 
ttic  Ismous  2086  Type  304  (308  00  eKh  Type  304H.  (328  W  eKh 
FEDERAL  TELEfMONE  (  RADIO*  -All  types  mmiiture  md  pxkjged 
power  rectifiers,  md  RGU  cables 

NK'-New  type  OCH  and  DCF  precision  resistors  BTS.  BTA  BT2  and 
BW  resistoa.  m  all  tolerances  and  values  New  CIA  and  CL-1  insu¬ 
lated  cbokes.  readily  idenlitied  witb  RMA  color  coding  m  mircobemiei 
SUKRIOR  ELECTRK'-Powerstat  variable  transformers  and  automatic 
voltage  regulators  tor  every  requirement 
STIVANU*-A1I  types  of  germanium  crystals,  new  glow  modulators,  gas 
pressure  tubes.  TR  and  ATI)  tubes,  strototrons  thyratrons.  flash  tubes 
ALLEN  RRADLET* -Potentiometers  and  EB.  OB  HB  resistors  m  all 
tolerances  and  values 

Prices  and  literature  on  these  products  available  upon  written 
request  on  your  letterheed. 


Te  |ti  n  ngkt.  i*  gtr  n 
HM.  ti  i«t  n  at  (kt 
iBiwy  ante  Ci«  HHv  I 
NMnnuu  SAiis 
Mvominecy  Attiw 
M  IM  Ir  writt  M  yMt 
wwwkyg  Iw  kM  Mnt 
CjWi|l 


saves  you  money,  time  and  effort  I 

Only  Md*  fives  yew  ALL  llMse  eidwtive  bwymf  odvontafes: 

*  COMPLETE  NEWEST  STOCKS  OF  ALL 
THE  REST  MANUFACTURERS 
A  FACTORY  PRICES 
A  SAME-DAY  SHIPMENT 
A  LATEST  TECHNICAL  KNOW-HOW 
AND  KNOW-WHAT 

A  PERSONAL  AHENTION  AND  ADVICE 


I 


^  Radio  &  Electronics  Corp. 

200  CrRMwkh  Street,  New  York  7,  N.  Y. 

Qp  I  ^  Coble  Address  MIIOLECTRO 

tSLGKniQn  /Ov  The  ON{  sevrte  for  All  your  electrenic 


tiun  with  a  specially  desijrnetl 
S.Vmm  cine  camera  fitted  with  a 
F  1.5  Tayltjr-Hobson  lens  of  4-cm 
frx'al  leiiKth. 

The  hiKh  voltage  ffcnerator  has 
an  electronic  switchinir  device 
which  i.s  arranged  so  that  the  hitrh- 
voltajre  tran.sformer  and  x-ray  tube 
are  only  enerjfized  diirinK  the  brief 
jreriod  when  the  camera  shutter  is 
o|>en.  By  aduptinsc  this  plan  the 
x-ray  do.se  which  the  patient  re¬ 
ceives  is  reduced  to  a  minimum  and 
the  power  dissipated  in  the  x-ray 
tulK“  itself  i.s  minimized,  with  the 
result  that  a  hijcher  lo.adinir  can  be 
achieved  without  risk  of  tube 
failure. 

For  use  at  extremely  slow  film 
speeds,  those  for  viewing  slow 
movements  of  the  body,  the  x-ray 
exposure  can  he  arran^'ed  to  (K'cupy 
any  proportion  of  the  shutter-oiien 
(HTiiKl.  This  is  done  by  means  of 
subsidiary  timinir  control  in  the 
electronic  contactor  circuit. 

If  desired,  the  camera,  timing 
and  synchronizinjf  ispiipment  can 
l>e  switched  out  of  use  and  radio- 
Kraphs  can  then  lie  made  on  larjje 
size  films  by  the  usual  still-radioK- 
raphy  technique.  In  this  ca.se  the 
synchronous  timer  of  the  e*|uip- 
ment  will  determine  the  lenjrth  of 
exposure. 

The  entire  apparatus  has  a  power 
consumption  of  about  1  kw  when 
idling  and  20  kw  (averaKe)  when 
exposures  are  bcin^  made. 

Single-Tiibr  .\ii(lio 
IMiasA'iiieler 

By  JOSEPH  A.  VANOUS 

HHffiHrrnntj  f)ii  Mion 

f’of/triN  Httthu  I'otnpnny 
t'ntur  /.’tipivfn,  I>»ua 

A  PH.\sK.MF;'n';R  is  descril>ed,  which 
is  capable  of  measiirinvr  phase  dif¬ 
ference  between  two  sinusoidal 
voltaRe-s  from  .'{00  cp.s  ,  to  100,000 
cps.  .Angles  from  1  to  180  decrees 
are  measurable  with  an  accur.acy  of 
U'tter  than  1  decree.  No  prelimi¬ 
nary  adjustments  for  freijuency  are 
necessary  with  this  meter. 

.A  uniipie  property  of  the  magni¬ 
tude  of  the  sum  and  differences  of 
two  alternating  current  voItaRes 
makes  the  o|H'ration  of  this  phase¬ 
meter  possible.  In  operation,  the 
phasemeter  i.s  coniuvted  across  the 
phase-shift  network.  -After  two 
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ALO€N  nUG-IN  MSCS  AND  HOUSINGS 
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ALDEN  PLUG-IN  UNIT  CABLING  IS  A  MUST 


For  vrar*  rahlinic  dtii  not  keep  pare  with  the  apeed  of  eleetronli 
dewiKn Maiiufariurer*  had  t»  be  Aaliidied  with  cable*  de*i|tned  M 
an  aflerlhouffht  —  rabliax  utiliciac  monurrl  roaoeitur*  and  wir^ 
d>‘*i|inrd  for  a  j«»b.  ye*,  but  iwif  de*iKne<i  |t»r  a  apecibc  job.  In  iIm 
pa«t  ihi*  piMirly  de*iKned  rabliog  ha*  led  io  malfunction*,  tinit 
delay*,  etceiiaive  production  coal*  and  high  a«rvice  coal  in  the  firldb 
With  ti»day’*  higher  voltage*,  frequeorie*.  and  critical  »ignal% 
more  and  iiM»re  engineera  are  turning  to  Alden  for  the  aidution  tn 
their  rabling  problem*  becauwt  Alden’a  i*  the  one  place  where  Pp^ 
rially  d«**igneii  r«»nnertora  and  Urge  atmk*  of  wire  are  obtainablg 
under  the  Mtne  roof. 


U  ire  i*  supplied  from  Mock  pile*  that  include  airea  and  insula¬ 
tion  of  any  type.  It  i*  ready  to  be  forme*!.  Ure*!,  braide*!.  nr 
•diirMed  —  in  production  quantitie* •» a*  needed.  Hv  pimling  wire 
re«}(jiremenl*.  a  Aetible  bigh'*peed  braiding  de|»artmenl.  aperial 
fords,  trained  operator*  and  mingling  of  order*,  the  tnoM  eiarting 
*ch*dule«  of  customer*  ran  be  met  at  productNin  line  co*t. 

^or  quotation*  or  suggrMiona  aUiut  design,  Mibmit  your  inquiries 
or  blueprints  —  .Alden  engineer*  are  always  ready  to  work  with  you 
on  raiding  problem*. 


CAP-CAPTIVC  CONVENIENCE  SCREW 

Concave  aurfare  of  head  and  arced  n«>trb 
•luuklv  renter  protiuetuMi  l•M>U  •«  errew  f<rc 
rapid  iiahieniMg  acainat  lcMk«a*ber.  In  the 
field,  no  •perial  |i>oU  are  «e>e«Mrr  —  arced 
•lot  in  head  I*  of  nurh  proporlicMi  that  even 
a  coin  aive*  siiffirieDt  le«era(e  lo  back  it  oil 
l«Kk»ather  (  an  rea>!ilr  be  made  captive.  •<> 
it*«  ideal  for  bedding  detachable  mcshanual 
uniia.  idag'in  houamg*.  miniature  (ha*«t*. 


P'uq  in  tin  ts 


Here  in  what  Aides  engiseer*  can  do  for  you  —  taka  your  prot^ 
tspe  model,  engineer  to  your  npecihc  requirement*  unit  cable*  is* 
corporating  Akfen'*  20  year*  of  tetbnical  deaign  and  development 
«d  c'oonectnr*  and  wire  aervicea— give  you  economic  and  eftcieot 
cable*  of  giMid  appearance  that  are  built  a*  unit*— > allow  inatant 
continuity  check*  and  rapid  repUcement  io  the  held. 


Alden’*  «erie*  coonedor*  enable  the  engineer  to  aelect,  and  know 
that  he  will  get,  the  right  connector  for  the  yob.  For  critical  Con* 
nectMin*.  Aldm  ha*  apecial  non-interchangeable  coandtiir*  with 
plug*  that  ran  only  mate  with  the  correct  M»cket  and  thereby  ahs4>* 
lutely  prevent  miamaling  and  the  coMly  damage  of  burned  out  art*. 
AH  r«nnei*ti>r*  tt*ed  have  forward  connected.  h»w  re*i*taQce  contact* 
which  provide  individual  Mrain  relief  for  each  lead.  Production 
de*ign  connector  bodiea  with  well  iwdaled  clip  and  wire  pocket* 
provide  ll)0''n  in*uUtioa.  le**  material  —  le**  apace,  feature*  of 
.Alden  lop  lonnetqed  •'onlart  c.aMinector*.  allow  Alden  to  deaign  and 
manufacture  a  cable  that  ia  OHire  compact  and  more  easy  to 
handle. 


J  plug  «*  arol*.  f  r«*cB  the  aiir  «turr  T  pia  lu  tb* 

'■  spmal  M-pia  a***  iatrr(kaiigr«hic.  kUlra  plug  la 

2  ba*r*  t  «n  be  •ua.iarJurd  over  •  wide  range  ul  plug- 
^  .a  dettgn.  The  N<>a-iai«ti  haiigi  able  Nerie»,  »|>e<  lal 
K  .'i  lot  plug  in  ron*truiti«»n  i*  •r*«ignetj  wiib  vanaUe 
V  piB  paltria*  thal  .B*ure  p.witike  iwdatioa  <>1  (ritual 

1^  V  voltage*  ttf  (urteat.  str>Mig  siubbt  ptn*  and  rlaaona- 

ii  a  b<***‘*  4MI  -AMen  base*  ; -  rr*s  i  the  bwgabuM* 
^  wl  (••u*eali^4l  wctal  or  luctal  drviga. 


i.Qiufe  V  p»n 
I  -n  ostambiy 


’  .T^  ALOEN  BACK  CONNECTORS 

‘4  lift/-  are  ba<  k  i>>nne*t  r»  i;.*l  make  p.w- 
«>bie  sixle  <A  rlaMi*  tl.at  gn  t••celher  and 
^  aj  i«rfBe  apart  eatilv.  <’»eneri»u*  bell  in'»uihed 
eh:ri«a  aiui  f!<>at.iig  rlip  a«  t.un  pr«>*iJr  wiile 
maiing  tuleran.  •  •  —  awav  with  •ritual 
•  alignment  pr<>btem«.  tk  tring  to  r<il«*t‘ 

((Mle.l  bai  *  roniies  tura  inslanllT  ulrniibea 
egih  lea«l  for  <  ir«  uti  «he<k«  — make*  wiring 
aere*«ible  l  -r  eaay  terviring.  t  an  be 
'  ^  ‘  BOMiated  flu*heti  .>r  ftta' ked  to  meet  any 

spate  requiremeal*. 


_iS' 

1 


®  P  to  flow  til  I 

I  '•  *'«»  «f  r.,n.r 

I  I 

foiind  in  ■5?*"**  ■ 


ALOEN  SLIDE-IN  LOCK-IN  CHASSIS 

t>e*igne(l  f'*r  qauk.  piwitive  laaertiufi  anil  re¬ 
fusal,  •tide-iB  Imk-IB  rha**ia  allluea  bullet 
B<i*e<j  ilowrla  wbuh  pull  iB,  l-Nk.  aB«l  eirrt 
(haaaia  quukly  ami  eaailt.  >imple  twist  «l 
haaJIe*  gi*e%  p«*tti«e  po»ieriu«  again*!  vibr*- 
tiiB  shm  k  in  an*  p<witi<>B.  Pil>>t  aduiB  <d  lock¬ 
ing  duwela  eluniaale*  (-ritual  aheel  metal  lolef- 
ance*.  Slitfe-ia  buk-in  chasai*  are  built  for  ra<  k* 
or  aa  •eparaie  uaii*.  aiiDiaiur*  or  •laoJarJ  *iif. 


•HI'  'W- 


lrstfu'*^r»tot»oo  E  ectrceic  Co'wmur»cotio* 


fjuTiTrfri  Alden  Products  Company  fiuXzsrfl 

North  Main  St.  Brockton  64E,  Moss. 


Modern  Electronic  Design  Means  Plug-In  Unit  Construction 


Jirrfr 
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THI  ILICTION  A«T 


^  //c 

ma.  n' t  \  MB  §■:  H  m 


'VJ  e,{C0S6*jSiN« 


'  iiiitt'ioii*  <  oil 

VI  liolliif  .iimI  I.i|iIiik  Mj' 
titiiir*  .ir«'  illii'>ir.il**<l  in 
«  Ur  «o||i|ilrlr  <  4l.llti|ilir 
.1  <o|i\  ttl  mIiIiIi  Mill  tl** 
-••Ml  lo  Milrr«  *19*11 
|l\f*  oil  .llloll 


I  II K  lar)£i-  lllll•lralloll 

il<  |>ii’l-  ill)’  iiii|ini\<‘i|  "I l)>ii|ilii«" 

I  iill\  Viiliiiii.ilii’  Miilti-W  in)l)'r. 
•  |M’i  idK  ili'\ i'lii|M’)l  fur  ill)'  liicli- 
■■|•<■)-l|  iidmIii)  tiiiii  Ilf  l.irj’i'  i|iKititi- 
iH'n  Ilf  I  nil-  vt  illi  nr  vt  illiniit  |i.i|M’r 
ilili’rli’ii\ liic.  Il  Mill  |irniliii'i- 
rniitiil.  ->|iiari'  nr  ri'i  laiitiiil.ir  i nil- 
ii|i  In  >1  nil  III--  l  ai  II  ill  li'ii):lli  ami 
ii|i  In  1}  imlii’-  iliaiiii'li-r.  \> 
iiiaii\  a-  iMt’Uc  -iiialli’r  i-niU  l  aii 
III-  Mnllliil  -iliillllaili-nil-l>  Milllill 
ill)'  Inlal  a\ailalili'  miiiiIiii;;  li'll|:tli 
III  IJ  Hirin’-  al  lli'aii-lni’k  -iii’i’il- 
III  lii’iMi’i'ii  (iiNl  ami  2.<nmi  ri’vniii- 
limi-  |ii’r  iiiiiiiili’. 


FIG.  1  Basic  circull  and  vsclor  dia 
qrams  sbowinq  basis  lor  two-luba 
audio  ■  Irsqusncy  phass  inoasurinq 
dsTlce 

(’iililirations,  the  sine  or  cosine  of 
half  of  the  phase  an^le  is  measured 
diriftly.  The  principal  value  of  the 
inverse  function  is  found  in  a  table 
of  tri|;onometric  functions.  Multi- 
plyinir  this  value  by  2  will  produce 
the  phase  anKle  in  dejirees. 

I’ririeiiili-  of  Ofiernttoit 

Several  other  types  of  pha.se- 
meters  employ  cascaded  amplitier- 
limiter  stayres  which  supply  square 
waves  to  the  indicat iuK  circuits' 
Circuit  simplicity  is  achieved  by 
makin^r  a  comparison  between  two 
sinusoidal  waves  directly. 

The  phasemeter  consists  of  two 
low-impedance  generators  connected 
by  an  impedance  of  2Z.  The  voltage 
at  the  centertap  of  the  connectinir 
circuit  is  mea.sured  by  an  a-c  volt¬ 
meter  as  shown  in  Fig.  l.’\.  The 
two  voltage.s  have  the  polarity 
shown  where  K,  is  the  voltage  at 
generator  1,  and  f.',  (cos  d  -t-  j  sin 
«)  is  the  voltage  at  generator  2. 
The  two  voltages  have  the  same 
magnitude  but  differ  by  an  angle  « 
which  is  the  phase  angle.  Assuming 
the  voltage  A,’,  is  measured  by  a 
high-impedance  voltmeter  drawing 
negligible  current,  the  following 
equation  can  be  written 

fC\  —  A’l  (ron  #  -f-  ^  »in  Oi  » {2Z)  (P 

A.’i  —  Ki  fcfm  (9  -f  I  wn 

- -  2Z 

ftV.  A.’i  -  I  Z  (21 

Substituting  Kq.  1  for  i  in  Kq.  2 


-  f.i  -Z^ 


Ki  (roe  s  -I-  ^  sin  S 


Cablet  "Autemieda,  Sovril,  Letrdon  ' 


—  (1  t  riw  9  •-  j  nn  ») 

Solving  for  the  absolute  magnitude 


The  ^£I¥£ST  Development 

3 

in  Disc  Ceramic  Condensers! 


HMC 

DlSCAPS 


C  Series 
NPO  and  NTC 

General  Purpose 
Low  Capacity 

CONDENSERS  i 


Type 

CAP.  MMF 

Ms"  Body  Dio 

CAP  MMF 
Vk**  Body  Dio 

CAP  MMF 
'h“  Sedy  Die. 

NPO 

5-15 

16-30 

N750 

5-25 

2k-50 

51-150 

AvailebU  Tol»roi»<»t:  ±5V  ±>0N. 


'I'ht  ntw  C  Series  DISC. APS  offer  for  the  first  time 
a  disc  type  general  purpose  zero  or  negative  tem|K'r- 
ature  ciK-ffieient  disc  condenser  ideally  suited  to 
coupling  and  tuned  circuit  applications. 

i.'.  Series  DISC.APS  feature  small  size,  loss  self  in¬ 
ductance,  higher  ssorking  soltage  (fKH)  N’.D.C.),  loss 


posser  factor,  greater  mechanical  strength  and  faster 
production  line  handling.  Ilieir  loss  cost,  plus  their 
inherent  t^uality  characteristics  make  C  series 
DISCAPS  attractive  to  all  manufacturers  of  high  fre- 
tjuencs  eejuipment.  I'ype  C  Series  DISC.APS  an¬ 
as  ailahle  in  a  sariety  of  capacities  and  tolerances 
with  ratings  up  to  fitMK)  W.V. 


Ar*  You  Using  fhe  Now  Famous  Typo  B-GMV  By-Pass  Sorios  Distaps? 


Approved  by  leading  makers  of  TV  sets  and 
tuners,  RMC  Type  B-GMV  DISCAPS  are  now 
available  in  the  following  capacities:  .001,  .001 
.002,  .005,  .01,  2X.001,  2x.0015,  2x.002,  2x.004, 
2x.005  MFD;  also  Bi-element  shielded  section 


2X.0015,  2X.005  and  2x.0t  MFD.  They  feature 
small  size  and  low  self  inductance  and  exceed 
GMV  capacity  at  85“C  with  250  applied  D.C.V. 
(Capacity  change  between  room  temperature  and 
65°C  is  only  +  18%, — 0%. 


Every  DISCAP  is  100%  Tasted  for  Capacity,  Leakage  Resistance  and  Breakdown 

RMC  production  checks  eliminate  costiv  service  failures.  Because  RMC  produces  the  complete  con¬ 
denser,  even  to  the  processing  of  the  dielectric  element  itself,  it  is  possible  to  exercise  the  finest 
quality  control.  Yes,  DISCAPS  are  definitely  better! 


SEND  FOR  SAMPLES  AND  TECHNICAL  DATA 


RADIO  MATERIALS  CORPORATION 

GENERAL  OFFICE:  1708  Belmont  Awe.,  Chicago  13,  III. 

FACTORIES  AT  CHICAGO,  ILL.  AND  ATTICA,  IND.ji|i^ 
Two  RMC  Plants  Dovotod  Extiutiviy  to  CoramU  Condensers 
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Maximnin  Wattage 
Dissipation  for  Size 


fMIllA  COMP\f  T,  l>|M'  M  2r»  Mall  rli<-<»lal  olTrr*  rxrrplional 

iit'al  <li*<>i|)ali<iii.  \ii  t'xrliiKivf*  liardMirk,  liiniilr  frulurr  in  liiP 
l«M  Ik  lal*  Mliirli  iin’kcnU  ticforiiijlion  of  lli<*  ronlai  l  arm  iliir  to 


^  roiigli  lianilliiii*.  Ilo  ^l•‘<■l  >lo|i  pin  uill  Miili»ian<l  over  40  inrli 
poillliU  loripir. 

Til  <■  rmixIaiKf  fli'iiM'til  Moiintl  on  a  pun-  inira  nlrip,  rnilirdilt'tl 
in  vilri'oiiK  i-naiiK'l  ami  >M‘ali-*l  in  a  ('iTaiiiic  lia*p-lliiix  homlitif; 
imirparalilv  lln-  Mimlins  ami  Im-m-. 

Ami  in  our  l>pt'  M  rln-oxlali>  \oii  lia\r  a  rlioicr  of  2  lypoo  of 
ronlarl  im'<'lianiMii«,  •■illicr  a  rarlioii  liriixh  or  a  «pring  mrlallic 
ronlarl.  Ami  alxo  a  clioii-o  of  2  l>p''«  of  liaM'x  ilcxignod  for  ritiier 
lug  typr  or  mti  m  l\p<-  Irrininal!),  or  any  roinliiiialion  thrrrof. 

fHiirr  lypr*  of  liarilMick,  llimllr  rlifoxlaU,  ami  our  many  re- 
•itlor*  offer  \oii  valiialile  e\rlu«ive  aiivaiilagea. 

U'rile  UK  lodai.  Oiii  cngiiiei-i'*  an*  at  your  service. 

HARDWICK,  KINDLE,  ing. 

Rheostats  and  Resistors 

Subsidiary  of 

THE  NATIONAL  LOCK  WASHER  COMPART 

NIWAM  S,  N  J  EsUUlshtd  UK  D.  1  L 


TM  ILICTION  Aar  (CMtMaaa) 

of  the  vulUge  measured  at  E, 

./2  -  (‘-±r-)‘ 

;  |fi.i  - (2)  ooa  »/2 

|S>!  -  Z,  ooa  «./2 

If  the  generator  voltages  are  cali- 
1  brated  equal  and  unity  in  value, 

I  then  the  voltmeter  will  read  the 
cosine  of  6/2.  The  vector  diagram 
in  Fig.  IB  shows  the  relationship 
of  the  voltages  for  an  arbitrary 
pha.se  angle  6. 

If  generator  2  is  reversed  180 
degrees  in  phase  the  voltage  f,’,  will 
equal 

|Z.  -  Z.  no  e/2 

This  can  lie  proved  by  following  a 
mathematical  procetiure  identical  to 
the  one  outlined  almve.  The  cor¬ 
responding  vector  diagram  is 
shown  in  Fig.  IC. 

By  calibrating  the  generator 
voltages  at  one  volt,  the  voltmeter 
will  read  the  cosine  of  fl/2  or  the 
sine  of  6  2  directly.  A  table  of 
trigonometric  functions  will  convert 
the.se  readings  to  half  of  the  phase 
angle.  .Multiplying  this  angle  by 
two  will  produce  the  phase  angle. 

A'l/iopmcnt 

The  two  low-impedance  gener¬ 
ators  of  Fig.  l.A  for  measuring  the 
the  cosine  of  6  2  consist  of  cathode 
followers  as  shown  in  Fig.  2.  Out¬ 
puts  of  the  cathode  followers  are 
connifted  in  series  by  an  impedance 
composed  of  two  blocking  capaci¬ 
tors  and  two  resistors.  The  resist- 


FIG.  2  -  Ph<XMm*l«r  circiiil  diqqiam 
•how*  lunctlon  ol  ■Ino.coslno  switch 
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URCO  WIRE-CABLES  TUBING 

4 

OPERATING  TEMPERATURES  PROM  -60  C  TO  200  C  SIZES  FROM  32  TO  4  0 


Surco  products  or*  manufactured  in  our  modern  well  equipped  plant  where  extra  emphasis  on  quality 
control  insures  the  finest  quality  products. 

Our  extensive,  well  staffed,  electrical  and  chemical  laboratories  keep  a  constant  check  on  production  and 
constantly  strive  for  new  and  improved  designs  in  our  wire  and  cable  products. 

SOME  OF  OUR  SPECIALTIES 


'SURCO"  A-10  FOR  (105  O  HOOK  UP  WIRE 


MINIATURE  WIRE  &  CABLE 


A-10  «  Ofi  wfiuBuolly  Ki9h  grod#  viityl  ifiMlotiMg  €oiiipev««d 
ill  our  own  loborotorb*  fof  o  b«tt«r  hook  vp  wip«. 
If  liot  •setIUnt  r*«i»tefic«  fo  d«fofmotien,  teld^ring.  Kigfi 
temp^fotwr*,  lew  lemperoture  o«id  ogieg;  high  elecfrkol 
prepeftiei;  Uederwrifert  lob.  oppeeved  for  continoowt  oporo- 
ttofi  fe  105*C  witfiowt  fibrewt  cevoriog. 


JAN-C-76  HOOK-UP  WIRE 


Apprevol  inciwdoi  oM  typos  (Wl— SRm^SRHV—SRRF)  in  oil 
sites.  Wl  ovoitoble  with  nylon  jocket  or  gloss  broid.  SRIR^ 
SRHV— SRRF  available  with  primory  inswiotion  only  or  with 
the  addition  of  a  gloss  broided  covering.  Alt  stondord  colors 
including  ^'Spirolon'*  ipirol  striping. 


MULTI  CONDUCTOR  CABLES 


"  Surprenonl"  monufactu'es  4tn  eitensive  line  of  multi  con¬ 
ductor  cables  for  a  voriety  of  opplkations  with  conductor 
sites  from  No.  32  AWG  stronded  and  larger,  with  or  without 
nylon  jocket  or  shieldirtg 

Our  "Spirolon'*  color  coding  system  permits  eosy  identifico- 
tion  even  when  hundreds  of  conductors  ore  involved. 

Our  designs  and  close  tolerarsces  permit  unusuolly  small 
overoll  diameters. 


COAXIAL  CABLES 


"Surco'*  cooliol  cables  include  a  wide  variety  of  types,  such 
os.  low  copocity,  extro  flexibility,  smoil  diameter,  michro- 
phone  ond  2  conductor.  Mony  opproved  ond  conformed  to 
Jan-C-17A.  Mony  special  designs.  If  you  hove  a  coaxial  coble 
problem  consult  us. 


NEW,  IMPROVED  AIRCRAFT  WIRE 


Nylon  iocket  over  polyvinyl  chloride  for  greoter  resistonce 
to  obrosion,  fungus,  moisture,  hydraulic  ond  other  oils. 
Higher  operoting  temperatures  ond  better  electrical  prop¬ 
erties  approved  under  ANJC-48A.  "Surprenont"  manufactures 
aircroft  wire  to  more  rigid  requirements,  for  newest  develop¬ 
ments  contoct  us. 


"Surco"  minioture  wire  and  cables  ore  mode  in  conductor 
sites  down  to  No.  32  AWG  in  stronded  ond  solid.  Close 
control  in  monufcKturing  permits  small  finished  diameters  on 
both  single  and  multi  conductor  coble.  Avoiloble  in  standard 
colors  with  ond  without  nylon  focket  or  shielding  in  tfse 
vorious  vinyl  or  polyethylene  compounds. 


SURFLON  (200^0  HOOK-UP  WIRE 


*'Surflon'*  (tetrofluoroethylene)  insulotion  is  extremely  stoble 
and  copoble  of  operotion  ot  200''C  for  long  periods  with  no 
opprecioble  decomposition.  Non  inflommoble.  High  resistance 
to  chemkoU;  hos  no  krtown  solvent.  Volume  and  surfttce 
resistivity  very  high.  Surfton's  electrical  losses  ore  exce^ 
tforsally  low,  which  odopts  it  for  use  on  high  frequency  oppli- 
cotions  over  a  wide  range  of  temperatures.  Now  avoiloble 
in  hook  up  wire  sites. 


'SURCO"  TUBING 


"Surco"  vinyl  tubing  is  ovoiloble  in  speciol  formulations  for 
partkulor  opplkotions,  such  os,  low  temperoture  (-AS  C), 
high  temperature  (105  C),  U.L.  opproved,  high  dielectrk 
strength,  extreme  flexibility  and  colors,  os  well  os,  stondord 
compounds  which  ore  carried  in  stock  in  regulor  sites.  Poly- 
ethy'erte  ond  nylon  tubing  ore  olso  ovoiloble  ond  ore  corried 
in  stock  in  notural  color,  in  limited  sites. 


'SPIRALON' 


Surco  "Spirolon"  color  coding  is  avoiloble  on  oil  vinyl  and 
polyethylene  insulated  wire,  with  or  without  nylon  jockets. 
One.  two  or  three  color  stripes  ore  ovoiloble  in  the  stondord 
Nemo  colors. 

Solid  color  insulotion  is  ovoiloble  in  the  10  Nemo  stondord 
colors. 


EXTRUDED  NYLON  STRIPS  &  SHAPES 


Nylon  flot  strip  for  punch  press  operotions,  os  well  os, 
extruded  shopes,  tubes  arkd  rods  ore  now  ovoiloble. 
Surprenont  experience  in  the  nylon  extrusion  field  con  help 
you  solve  your  problems. 


Our  Specialty  is  making  the  unusual.  We  invite  yaur  problems. 


M  FG.  CO. 

199  Washington  St.,  Boston  8,  Mass. 
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tHi  fliCTlOH  AIT 


(CAUftllOt^) 


It  was  a  cleui),  sharp  line  till  it  had  to  be  erased.  But  when  it 
was  re  inked,  brother  how  it  feathered  and  “blobbed  '! 

Feathering  lines  are  one  of  the  things  you  don't  have  to 
worry  about  with  Arkwright  Tracing  Cloth.  Even  erased 
surfaces  will  take  a  neat,  sharp  line.  What's  more,  you'll 
never  find  pinholes,  thick  threads  or  other  imperfections  in 
Arkwright  cloth.  You'll  never  have  to  fear  that  your  drawings 
will  discolot,  go  brittle  or  become  j|ii  _ 
opaque  with  age.  A  drawing  on  ^ 

Aikwright  Tracing  Cloth  will  ^ 
yield  clean,  clear  blue  prints  X. 
years  after  you  make  it. 

Aren't  your  drawings  mrSS 
worth  this  extra  protec- 
tion?  Aikwright  Finish 
ingCo  .Providence, R.l. 


orn  are  identical  in  value  to  provide 
a  center-tap.  The  reactance.-*  of  the 
bha-kinir  capacitors  are  also  e«|ual 
to  produce  an  equal  impedance  both 
side:*  of  center-tap.  Reference  to 
the  derivation  will  reveal  this  as  an 
initial  condition. 

('athode  followers  were  employed 
to  provide  an  imiiedance  trans¬ 
formation  from  a  hijfh  input  im¬ 
pedance  to  a  low  output  impedance. 

It  is  desirable  to  have  a  hiirh  input 
imiM^dance  to  prevent  the  loadinR 
of  the  measured  network,  and  to 
prevent  any  additional  pha.se  shift 
by  this  loadinK-  A  low  output  im- 
p*>dance  allows  calibration  of  the 
voltmeter  without  excessive  cycling. 

.A  IXO-dejrree  phase  reversal  for 
measurement  of  the  sine  of  «  2  is 
accomplished  by  obtaininK  the  out¬ 
put  from  the  plate  of  I' .  The  switch 
lala-led  si.\K-iosiNK  {H-rforms  this 
operation. 

The  input  to  each  tube  consists 
of  a  bl(H-kinK  capacitor  and  a  trrid- 
leak  resistor.  Identical  components 
are  u.setl  to  prevent  a  pha.se  differ¬ 
ence  at  the  Krids  in  addition  to  that 
beinK  measured  while  measurintr 
the  cosine  of  «  2.  When  the  output 
of  t’l  is  taken  from  the  plate  for 
the  measurement  of  the  sine  of  «,  2, 
the  reactance  of  the  filter  capacitor 
l>ei-omes  sijfnificant  at  the  low  fre¬ 
quencies,  and  creates  a  spurious 
phase  shift.  This  unwanted  phase 
shift  is  canceled  by  intriHlucinif  an 
opposite  pha.se  shift  at  the  irrid  of 
F,  by  d»-crea.sinir  the  reactance  of 
the  R-C  circuit. 

The  rate  of  chanire  of  the  sine 
function  with  respect  to  the  anirle 
is  itreater  for  small  anirles.  There¬ 
fore,  to  obtain  maximum  reading 
accuracy,  the  sine  of  «  2  is  used  for 
pha.se  anirles  from  0  to  t>()  dejtrees. 
The  cosine  of  2  position  is  used 
for  anyles  Ix'tween  90  and  180  de- 
irrees  where  the  rate  of  chanjre  of 
the  cosine  function  is  greatest. 

The  pha.semeter  is  used  in  con¬ 
junction  w  ith  an  audio  o.scillator  as 
shown  in  Fijr.  11.  A  ll-way  calibra¬ 
tion  switch  is  used  with  the  a-c 
voltmet«-r  to  allow  the  calibration 
of  the  tube  outputs.  The  cathode 
resistor  of  f,  is  a  jiotentiometer  for 
adjust inir  the  voltaire  to  one  volt. 
The  cathode  and  plate  output  volt- 
aires  of  I’,  are  calibrated  by  means 
of  the  audio  o.scillator  attenuator 
control.  This  finn-edure  eliminates 


October.  t950- ELECTRONICS 


How  to  keep 
Line  "FEATHERS" 
out  of  your  hair  ! 


*‘Safe  <'«'nlep”  plaleft  in  minialurp  recti* 
ficPH  eliminate  the  ilanger  of  are-o\er,  ithurl  circuits 
and  exceHHi\e  heating  due  to  high  leakage  current 
at  the  center  c«intact  point.  AHsemhly  presMure,  or 
prewnure  applied  in  mounting  the  rfH'tifier  cannot 
affect  itH  performance.  'i'hii«  feature  is 

aeeompliHhed  hy  deactivating  the  area  of  the  plate 
under  the  rontaet  waither. 


I'here  are  mUlioim  «»f  Ski.K'I  K<t>t  Selenium  Kecti- 
lierM  in  iterviee  in  radiit  and  T\  ;  millions  mttre  in 
other  electronic  circuits.  'I'hat  is  why  you  can 
s|M*eify  Ski.K  I  and  he  safe!  Vi’rite  for  your  copy 
of  our  new  Hulletiii  No.  KS*.')2. 


Uluitrated  arlual  aisc  is 
No.  SSI,  rated  at  SOO 
Milt  IH\  130  t  olu  RMS 
AC  input. 


SiiKS  1922  is  Radis  sod  flaclrosics 


Sales  Department:  251  West  19th  St.,  New  York  11,  N.  Y, 
Foctory:  84  North  9th  St.,  Brooklyn  11,  N.  Y. 
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THf  flECTftON  AtT 


HfKtT 


FLEXIBLE  SHAFTS 


FIG.  3  -la  praclic*.  tli*  phoMmalvi  w 
connoctod  os  shown  hors 


the  nete.s.^ity  of  usinjr  potentiom¬ 
eter.'*  in  place  of  the  cathixie  and 
plate  re.ii.<itor.s. 


I'frformanef 

The  phasemeter  wa.-*  first  tested 
for  inherent  phase  shift  over  the 
fre<iiiency  ranye.  The  two  input.s 
were  connected  tf)Kether  to  an  audio 
oscillator,  and  readinir.s  of  sine  n  2 
versus  fretiucncy  were  takeTi. 
I’nder  ideal  conditions,  the  volt¬ 
meter  reading  will  be  zero,  indicat- 
injr  zero  phase  shift,  but  a  residua! 
voltajre  caused  by  power  supply 
ripple  will  normally  be  measured. 
This  voltaRe  amounted  to  O.OnS 
Volts  over  the  band,  and,  if  consid- 
«'re(l  a  phase  shift,  ecpials  approxi¬ 
mately  1  dejfree.  This  is  the  small- 
t'st  anyle  that  can  be  measured. 

The  pha.semeter  was  tested  for 
accuracy  by  comparinjr  measured 
phase  shifts  against  calculated 
pha.se  shifts  of  a  R-C  circuit.  Values 
of  capacitance  and  resistance  ob¬ 
tained  from  an  impedance  bridye 
were  used  in  the  computations.  The 
voltatre  across  the  resistance  with 
reference  to  that  across  the  series 
combination  was  first  taken  across 
the  band.  The  voltajre  across  the 
capacitor  was  then  measunnl  usinK 
the  .same  reference.  The  error  in 
the  measured  anirles  averatred  O.'V 
dejrrees. 

tlreat  ditferences  in  input  volt- 
a>res  should  be  avoided.  For  irreat- 
est  accuracy,  both  inputs  should  be 
approximately  1.7  volts  correspond- 
injr  to  an  output  of  one  volt.  The 
accuracy  will  then  be  within  I  de¬ 
cree  from  1  to  180  deyrt'es.  If  the 
input  to  r,  is  between  -I  and  10 
volts,  then  the  1-deyree  accuracy 
is  maintained  only  from  approxi¬ 
mately  10  to  180  deirrees.  Kxces- 
sive  distortion  creates  harmonic 
voltayes  which  predominate  for 
small  angles,  and  leads  to  an  in- 
creasinjrly  larire  error  as  the  phase 
anjrle  approaches  1  deprree.  Com¬ 
putation  of  the  error  due  to  the 
power  supply  ripple  revealed  it  to 


iSiiiiph  u«r  .S.S.>\  liile 
|rriiiolr  ronirol  sliaflK  lo  coiiplr 
Aariiilile  eleiiieiils  l«i  llieir  eoiilrol 
kiioha.  lilt'll  >oii  can  |io»iti<iii  liolli 
the  flciiiciilK  anil  llic  kiioli*  inilt'pcnilenll\ 
lltl  cacli  oilier.  \  on  cun  jnit  llit'  \ariiilili'  t'lcinenli 
vlicrc  llic)i  Im'oI  aalisfy  circuit. 

ViriiiK  anil  asst'inliU  rci|iiiri'nit‘nls. 

Anii  lilt'  conlrol  kiitili*  can  Im'  placcil 
for  convciiit'iil  operation  anil 
^nlerU  panel  arrun^eini'iil. 

A*  for  |H'rforniance.  %ou  cun  always 
•niiiil  on  aiiioolli,  «eii'>ili«e  operation. 
brcaiiM'  liile  reinole 

•Diilrol  llexihle  shafts  art' 

^ecially  eiiKiiiet'reil  anil  liiiill 
Idi-  this  1x10'  of  ser\ice. 


ll  coritiiin.s  f/ie  /iifesf  I'n/orni- 
iilinti  iiinl  i/illil  on  f/eii/i/e 
iini/  ihvir  <i/>/>fii'iilion. 
M  lile/itr  ii  copy  fiu/iiv. 


Dapt.  E  K)  Eatt  40th  St. 
NEW  YORK  16,  N.  Y. 
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Tvp*F 

(CM6S-70) 


Tvp«  A 
(CMSS-60) 


TVP*H 

(CM45-S0) 


Transmitting or  your  specific  needs 

Built  to  Joint  Army  and  Navy  Specifications 


Whi-ther  you  a  certain  charaoteriatic,  or 
a  (-orobination  of  aevfral  performam-e  featunti 
in  your  aperific  capacitor  application,  you  can 
aafcly  apecify  thcae  SanKamu  Tranamittinn 
Micaa  for  ail  typca  of  miliUiry  radio  and 
electninic  Mjuipmcnt  for  two  rcaaona  firat. 
bpcauac  Sangamo  Micaa  arc  acrvicc-provcd 
by  27  ycara  of  aatiafactory  |)crforman<-c. 
acctind.  they  arc  built  to  meet  all  atandarda 
act  by  Joint  Army  and  Navy  SiMH-ificatiuna 
JAN-C-5.  Tbcy  arc  cn(tinccr«‘d  to  aaaurc  bigh 
current  carryinK  ability,  to  bold  Iohmch  to  a 
minimum,  and  to  provide  maximum  aafety. 

Type  G  Capacitora  are  dcaigntHi  for  uae  in 


medium  and  hiKh  power,  high  voltaKe  and 
hi({h  current  circuita.  They  are  c-eramic  en- 
caat>d  and  art*  frequently  connected  in  Ranf(a 
to  handle  heavy  loada. 

'I'ype  K  ('apacitora  are  uaed  in  similar  appli- 
cationa  to  type  (Va  and  are  potted  in  bakelite 
caaea. 

Type  A  and  Type  H  Mica  ('apacitora  are 
mold(*d  in  a  thermo-aettintt  plaatic  and  art* 
deaii;n«‘d  for  uae  in  low  voltaKe,  low  (aiwer 
and  low  current  circuita. 

Thi*a«*,  and  many  other  types  of  SanKamo 
Mica  ('apacitora,  are  fully  deacrihed  in  (!ata> 
loK  No.  S.'JI.  Write  for  your  copy. 


7^  SANGAMO  7^ 


SPRINGFIELD,  ILLINOIS 

IN  CANADA:  SANGAMO  COMPANY  LIMITED,  LEASIDE,  ONTARIO 
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How  to  meet  a  poyroll 
fat  a  cost  of  $3.19) 


(contifiwedi 


ThI  CLiCTftOH  ART 


y-foor  hotirt  fsi-tory  imyrlny,  Hn<ittH>r  rhM'k-writinK  machine  wa* 

I  /lift  At  l*»  A.ri.  I  'ant  manaKrr  onli-rwi  on*'  from  mippliiT  MMt  mil<-«  away. 
M  I  fit  it  Air  I'.iproMH,  tla-  w  rvuv  n'Kuliirfy  ua***!  U»  kii'p  pnaluction  rollinfc. 
tarton  (ifliM-rtil  aunM*  <lay  at  2  KM.  — in  limo!  ShippinK  coat  only  fH.I9! 


03.19  wot  totol  coat  —  and  imlwM 
if.Hir  lo'iitior  wrvu*''  .Air  Kapn-m  la  tfw 
^iiwl  t'oiiM'iiifnl  way  for  you  to  aiiip  or 
9i'<  •■ivo  in  aiftiilKin  to  ta'iiiK  tla*  worlil'a 
{nattut  triinH|iortalion  na'ttHHl 


You  got  roond-tho-dock  aprvkx'  with 
Air  Kxpntaa.  Shipmt'nta  fto  on  all  fliKhta 
of  the  Si  h«>«ful*Hf  Airlinca.  Air  Kzpn>nt  ia 
ai'rvif*'  you  can  count  on  t*»  keep  your 
biiaimiai  rolling  in  hif(h  Rear. 


b«>  neRliirible  for  anirle.s  ifreat*>r 
than  1  tfeRre**. 

The  writer  wi.ihes  to  exprea.i  his 
ajipreciation  to  Harry  L.  SandlierR 
for  hi.s  analyses  and  encouragement. 
The  writer  i.s  al.so  indebted  to  Clem 
Arnold  for  his  suRffestions  and 
ctaifieration. 

Rwkkkm'Iis 

<li  KiJYMh  F  KJorinan.  .\i»»!itu  T.»H. 
.\h  f*ttn  th'h. 

*1  |>  .»•*.  Kt  h.  1:M!* 

*2»  h>lAfcitnl  la  KUttr-mic 

I'haM  AtiKl*  Mftt-r  Kumthomi  ^  p  •i'*. 

.Md>  I'Mi* 


NKI.  .Mi«'r<iwayK 
liilKrf**nniiKlKr 

Al.TH0t'»;M  oKitaNAi.i.Y  intended  for 
measurement  of  wavelengths  in  the 
centimeter  region,  a  mit-rowave  in¬ 
terferometer  constructed  at  thi' 
.S’aval  Ke.search  I.jiboratory  on  the 
basis  of  .Michelson’s  optical  instru¬ 
ment  has  also  proved  useful  in  the 
rapid  determination  of  the  diebv- 
tric  constants  of  materials  in  sheet 
form.  It  is  particularly  suitable 
for  the  study  of  laminated  railome 
materials,  of  pariillel-plate  media  of 
nominal  dielectric  constant  less 
than  one,  and  of  metal-loaded  arti¬ 
ficial  dielectric  materials  for  micro- 
wave  lenses-  -media  which  cannot 
readily  be  placed  in  a  waveguide  as 
reipiired  by  other  techniiiues. 

In  the  .Michelson  interferometer, 
a  beam  of  lijrht  is  split  by  a  half-re- 
tlectiny'  mirror.  One  jiart  of  the 

,  ,  11  1  •  beam  is  retiect«>d  from  a  fixed 

Air  lxpr«SS  givts  you  oil  theso  odvontagos  mirror,  the  other  from  a  movable 

WoHd't  fait«it  tninsiMirtation  nu'tfuMi  mirror.  When  the  two  beams  are 

Sg«<tal  door-to'door  larvic*  at  no  extra  c<Mt.  reunited,  they  form  interference 

On*-carri«r  raiponsiblllty  all  tfa-  way.  patterns.  In  the  microwave  modi- 

1130  <ltl*i  Hervetl  dins't  liy  air.  air-rail  to  IH.nOO  off-airbne  offioeii  tlcatioU.  the  int<'rference  is  pro- 

■  aparUncad  Air  lKpr«it  liaa  luindUsI  over  26  millKin  ahipments  duced  between  a  reference  signal 

IWH-aiur  Ilf  IImw  a<ivnnla(«a.  O'CuUr  use  of  .\ir  Kxprrai  pay*.  It'a  your  beat  air 
al>i|>piii(  laiy  Kor  f.wtral  atii|>|iiiix  actain.  |>h<>n«  Air  Kxprvai  Diviakin,  Kailway 
Kipr<wa  .AfriK  y.  (Many  low  eianiiMality  rataa  in  elTn  l  Inveatifata.) 


A  Mrvic*  of 

Roilway  Exproit  Agoncy  and  tho 


Microwara  inlarlaromatar  lor  maaiurinq 
waralanqihi  and  dialactric  conitanti  ot 
■h»«t  malarlali 
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New 


GPL 


VDEO 


RECORDER 


ITH 


W 


Electronic  Shutter 


These  Exclusive  Features 

put  the 

GPL  Video  Recorder 
In  a  Class  by  Itself 

ILECTRONIC  SHUTTER  —  Linittf  eipotur*  of  each  film  from* 
to  525-lin«  ftconnin9  of  twbo,  with  occurocy  boMer  thon 
I  %  of  one  /me.  Sfoyt  in  odjuttment;  does  not  require  camero 
to  be  locked  in  lynchronitotion  with  video  signal. 

GPL  VIDEOGAM  —  A  gray  icoie  correction  omplifier  thot 
provides  better  video  pictures  than  normally  possible.  In 
oddition.  o  speciol  deflection  yoke  provides  perfect  focus 
ocross  entire  screen. 

GPL  FILM  GATE  Fermits  over  30  minutes  ot  continuous 
camera  operotion  without  film  obrosion,  emulsion  pile-up 
ond  consequent  difficulties. 

HIGH  FIDELITY  SOUND  is  recorded  simultoneously.  Essen* 
tiolly  flot  recording  to  7  kilocycles,  with  low  hormonic  and 
intermodulotion  distortion,  gives  results  comporoble  to  finest 
35-mm  sound. 


t  Cernsre  Chetes  •  TV  Film  Cheins 
TV  Field  end  Sludie  tewtpmewt 
TheeSte  TV  Epuipmeet 


Live  Show  Quality 
-Picture  and  Sound- 
on  Delayed  Telecasts 

This  new  16-mni  Video  Recorder  makes  possible,  for  the  first 
time,  delayed  telecasts  that  are  consistently  as  good  as  the 
original.  GPL’s  exclusive  new  shutter  —  electronic  instead 
of  mechanical  —  is  coupled  with  improvements  in  picture 
resolution,  film  gate  design,  and  sound  fidelity.  The  projeaed 
recording  is  markedly  better  than  the  picture  obtainable  on 
most  receivers.  Re-telecast  with  good  equipment,  the  picture 
looks  and  sounds  like  a  live  show. 

The  GPL  Video  Recorder  may  be  used  with  the  GPL  rapid 
processor  to  produce  finished  film,  positive  or  negative,  less 
than  a  minute  after  the  program  is  received  either  over  a 
closed  circuit  or  from  the  air. 


WRITE  FOR  RECORDINGS  mod*  on  this  oquip* 
,  mtnl  for  study  by  studios,  odvortisors.  ogoncios. 


General  Precision  Loboratory 


PLEASANTVIUE 


NEW  YORK 
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you 

benefit 

by 

THf  CfNTURY  Of  EXPERIENCE 
BEHIND  BSi  FASTENINGS 


BLAKE  & 


OHNSON 


Slotted  ot  fhillipi  hrod  mochinc  uro«i, 
wood  Kttwi  (to«o  boitt  topping  icrrwi 
•poool  boodod  ptodwcti  nuti.  nvott, 
ckoplot^,  wiro  lormt  urow  mocbinc  ptod- 
uctt  in  itool.  ttoinlru  ttrol,  coppci, 

bt«ii  bonio.  oiridwr  nitkel  nickel  iil«er, 
monel,  oliiminom 

WRITE  EOR  cotolof  ol  complete  lino  ot 
lloRo  &  Joknion  totteningi  Addreti 

Oopt  E  I 


THE  BLAKE  &  JOHNSON  COMPANY,  WATERVILLE  48,  CONN. 


IpcI  throujrh  a  wavejruide  and  a  sig¬ 
nal  reflected  from  a  movable  metal 
reflector  and  a  fixed  half-reflecting 
mirror.  In  this  way,  phase  and 
amplitude  of  an  essentially  plane 
wave  may  be  compared  with  that  of 
a  reference  signal. 

The  instrument  was  developed  by 
Radio  Division  One  of  the  Naval 
Research  Ijiboratory. 


L'ltraiionirH  L'tted  In  Seed 
Treatment 

A  DKTAILKD  .STV’DY  of  the  effects  of 
high  frequency  sound  radiation  on 
hybrid  corn  is  in  progress  at  the 
U.  S.  Department  of  Agriculture 
Research  (’enter  at  Heltsville, 
Mar>’land. 

Using  a  high-intensity  ultrasonic 
generator,  government  agronomists 
are  trying  to  evaluate  the  effects 
of  time  and  intensity  of  treatment 
on  germination,  flowering,  growth 
and  yield.  Seeds  exjsised  to  the 
high  intensity  radiation  have  been 
planted  recently  in  field  test  plots. 
The  agronomists  have  their  fingers 
(•ros.sed. 

Based  on  previous  exfieriments 
with  other  seed.s  they  expect  a 
faster  germination,  but  also  pos¬ 
sible  failure  of  some  of  the  seed.® 
to  take  root.  The  end  object  of 
the  research,  of  course,  is  higher 
production. 

The  piezoelectric  generator  oper¬ 
ates  on  four  fixed  frequencies.  It 
is  essentially  a  radio-frequency 
generator  modified  to  match  the 
electrical  impedance  of  a  tran.s- 
ducer  through  a  coaxial  cable.  The 
I  complete  equipment  is  housed  in  a 
liattery  jar  containing  about  12 
liters  of  transformer  oil. 

To  get  a  constant  indication  of 
the  radio-frt*quency  volt-amperes  in 
the  high-frequency  line  to  the 
transducer,  a  radio-frequency  am¬ 
meter  and  a  vacuum-tube  voltmeter 
have  been  added. 

On  the  top  of  the  battery  jar  is 
a  copper  shield,  which  has  in  the 
center  a  copper  cup  of  about  3 
inches  in  diameter  and  3  inches 
deep.  A  2-inch  hole  in  the  bottom 
of  the  cup  is  covered  by  a  strip  of 
copper  less  than  0.002  inch  thick. 
The  cup  acts  as  a  container  for  a 


High  Speed  Electronic 
Counters  and  Scalers 

Precision  Chronograph 
and  Timing  Instruments 

Frequency  Measure¬ 
ment  Counters 

Electronic  Digital  Com¬ 
puters  and  Memory 
Devices 

High  Speed  Printer 
Units  and  Data 
Handling  Equipment 


INCREASED  MANUFACTURING 
&  DEVELOPMENT  FACILITIES 


YOU,  OUR  CUSTOMERS,  have  been  presenting  us  with  problems 
which  require  skill  not  only  in  electronic  circuitry  but  in  unique 
mechanical  design  as  well. 

In  solving  many  of  your  problems,  we  have  found  it  necessary 
to  think  in  terms  of  the  most  compatible  combination  of  elec¬ 
tronics  and  mechanics.  Many  companies  are  expert  in  one  or 
the  other  of  these  fields,  but  a  company  which  is  skilled  in  both 
is  rather  rare.  Realizing  this  fact,  we  have  made  a  greater  effort 
to  mold  our  organization  and  facilities  accordingly.  Our  latest 
step  in  this  direction  has  been  to  construct  a  new  plant  with  com¬ 
plete  machine  shop  facilities  and  increased  manufacturing  space. 
Another  goal  for  which  we  have  been  striving  is  circuit  simpli¬ 
fication.  Our  philosophy  for  the  last  eight  years  has  been  to 
design  equipment  with  the  fewest  number  of  tubes  and  com¬ 
ponents  without  compromising  on  dependability.  The  result  of  this 
philosophy  is  evident  in  the  basic  4-lamp  Potter  Decade  and  in 
new  equipment  designs  yet  to  be  ormounced.  These  include  sim¬ 
plified  and  economic  arithmetic  units,  multi-purpose  shift  regis¬ 
ters,  storage  devices,  photoelectric  readers,  tope  handlers  and 
a  radically  new  high  speed  line-at-a-time  printer. 

If  you  ore  concerned  with  problems  in  these  fields,  write  to 
Dept.  6-S  for  additional  information. 


POTTER  INSTRUMENT  COMPANY 

fNCOfffOtATCO 

115  CUTTER  MILL  ROAD,  GREAT  NECK,  NEW  YORK 


PttOETEtMINED  COUNTEIS 

(Ou«tin9  to  60,000  P0f  m 

ob»ol«to  •icwrocy,  iMttoAtoAbbwi  aw 
tomotic  rasot  »>t«ipia  d>al  at 


DECADE  COUNTEt  previdot  diract 

da<ifiiol  <aod  awt  with  tli«  timplait 
matt  ratiobl*  da<od*  mod* 

companaMtt.  swparb  caattrwc 


time  study  COMPUTOI-cwttam  d« 
»if>»ad  ta  <ompwt«  opato*«aA  woitiof 
ti^a  for  paytaM  oppi'<atia«»«,  au 
pita  coMipwtai  aiott  afficiant  <amb«Me 
t.an  •»  man  oMd 


t.6  MC  COUNTEI  CHtONOOIAfM 
wtfb  li(fK  roMlwttaA  ood  occwrpcy 
(1/1,600.000  •acoAdl  loduatpt  ia- 
tarvaii  op  ta  I  tpcaod.  DapaodabU. 
ttabl*.  op  odiwitmaatt  ropwirod 
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SOMETHING! 


Thofi  whaf  thii  veruitile  interval  timer  by  Haydon* 
toys  when  iti  buzzer  sounds  off.  This  audible  signal 
—  at  cycle  completion  —  sounds  continuously  until 
manually  turned  off.  The  unit  is  driven  by  a 
dependable  Haydon  synchronous  motor;  is  built  to 
give  constant,  efFicient  service  over  thousands  of  cycles. 


1.  Many  intervals  ovailoble  with  a  wide  range  of 
motor  speeds  and  minor  variations  in  design. 

2.  Optional  buzzer  for  audible  signal  at  completion 
of  cycle;  sounds  continuously  until  manually  turned  off. 

3.  load  contact  ratings:  lOA,  250  VAC;  1  HP, 

250  VAC.  4.  Unusuolly  compact  design;  3-53/64" 

K  2-55/64"  X  1-25 ''32".  5.  Snap  action  device  for 

quick  break.  6  Operates  at  peak  efficiency  in  any 
mounting  position.  7.  Designed  for  use  in  tight  spaces. 


these  features  of  the  dependable  Haydon  motor 
Total  enclosure  —  Very  small  size  —  Slow  (450  rpm) 
rotor  for  long  life,  quiet  operation -Controlled 
lubrication  with  separate  systems  for  rotor 
and  gear  train  —  Mounting  and  operation 
in  any  position. 


^r  c*mel«t«  dvtien  and  seeriffr****"*'  write 

far  cateiae  Timne  Maiart  Na  3]2  —  Timari  Na  313 
—  Clack  Mavaraaatt  Na  334.  Vawrt  withavt  ahUfoliaa. 


TOtHINGTON,  CONNECTICUT 


GENERAL  TIME 


TMI  flfCTXOM  A«T  (coatiaacd' 


cuoliiiK  bath.  Water  i.s  used  in  the 
cup  as  a  practical  liquid  fur  both 
immersion  and  cuolintt  of  te.«t 
sjiecimen.  The  radiation.'!  orijfinat- 
iniz  at  the  crystal  are  transmitted 
throujfh  the  oil  into  the  test  cup. 

AlthuuKh  there  are  in  existence 
about  a  half  dozen  material-testinR 
devices  that  use  ultrasonics,  experi¬ 
ments  in  agriculture  and  more 
properly  biolojry,  have  not  betrun 
until  recently. 

L’SIlA’s  research  is  sujiervised 
by  Truman  K.  Mienton,  head  of 
farm  electrification  studies  in  the 
Ajrricultural  Ke.search  .Administra¬ 
tion. 


DirsTl-Keiulitig 

K-F 

Ka.sk  ok  ()Pk:ratio.\  and  excellent 
accuracy  are  combinc-d  in  a  dirtst- 
readinjr  r-f  wattmeter  develoiM'd  by 
the  Naval  Research  I,iiboratory  for 
measuring  power  from  30  to  3,000 
microssatts.  Instead  of  the  a-c  sub¬ 
stitution  method  employed  by  many 
tyiH'S  of  wattmeters  for  measure¬ 
ment  of  r-f  power,  the  new  tyjie 
makes  u.se  of  a  d-c  movement  meter 
and  precision  resistors  (thermi¬ 
stors  i  to  achieve  an  accuracy  of  4 
IH-rcent  or  better  over  its  jiower- 
measurement  ranjre. 

.A  thermistor  is  phiced  in  one 
arm  of  a  brid^'e  circuit  whose  other 
arms  are  usually  200  ohms  each. 
.A  jriven  amount  of  d-c  current  is 
pas.sed  throUKh  the  bridtte  and  an 
adjustable  a-c  voltaRe  is  connected 
and  varieil  until  the  bridite  is  bal¬ 
anced.  When  r-f  power  is  ^pplied 
to  the  thermistor,  the  d-c  current  is 
automatically  reduced  until  the 
bridjre  is  ajtain  balanced.  Thus 
j  with  the  bridtre  balanced,  the 
chanjre  in  <i-c  jMiwer  in  the  thermi¬ 
stor  is  equal  to  the  r-f  power.  A 
I  meter  circuit  is  arraiiKed  to  read 
this  chantfe  directly. 

Althoujrh  this  instrument  was 
first  intended  for  use  in  power 
monitorinjf  work,  other  u.ses  for  it 
I  have  ari.sen,  such  as  that  of  check¬ 
ing  siKnal  generator  output.  The 
instrument  was  develojxHl  in  Radio 
Division  Two  of  the  Naval  Re- 
j  search  laiboratory. 
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OF  THE  several  factors  that  enter  into  the  use 
of  published  media,  the  distribution  of  the  ad¬ 
vertisers’  sales  messages,  as  governed  by  the 
selection  of  media,  can  of  itself  decide  the  success  or 
failure  of  the  advertising  investment.  That  is  why  in¬ 
tegrity  of  circulation  is  the  first  consideration  with  ex¬ 
perienced  space  buyers. 

The  emblem  shown  above  .stands  for  the  FACTS 
that  make  it  possible  for  advertisers  to  selcxt  the  right 
media  and  to  know  what  they  get  for  their  money 
when  they  invest  in  publication  advertising.  It  is  the 
emblem  of  membership  in  the  Audit  Bureau  of  Circu¬ 
lations,  a  cooperative  and  nonprofit  association  of 
3300  advertisers,  agencies  and  publishers. 

Working  together,  these  buyers  and  sellers  of  ad¬ 
vertising  have  established  standards  for  circulation 


values  and  a  definition  for  paid  circulation,  just  as 
there  are  standards  of  weight  and  measure  for  pur¬ 
chasing  agents  to  use  in  selecting  merchandise  and 
equipment.  In  other  words,  A.B.C.  is  a  bureau  of 
standards  for  the  advertising  and  publishing  industry. 

A.B.C.  maintains  a  staff  of  specially  trained  aud« 
itors  who  make  annual  audits  of  the  circulations  v>f 
the  publisher  members.  Information  thus  obtained  is 
issued  in  A.B.C.  reports  for  use  in  buying  and  selling 
space.  All  advertising  in  printed  media  should  be  bought 
on  the  basis  of  facts  in  these  reports. 

This  business  paper  is  a  member  of  the  Audit  Bin 
reau  of  Circulations  because  we  want  our  advertisers 
to  know  what  they  get  for  their  money  when  they  ad¬ 
vertise  in  these  pages.  Our  A.B.C.  report  gives  the 
facts.  Ask  for  a  copy  and  then  study  it. 


SOME 


SIND  THI  RIGHT  MISSAGI 
TO  THI  RIGHT  PtORLI 

Paid  subscriptions  and  renewals, 
as  dclincd  by  A.B.C.  standards, 
indicate  a  reader  audience  that 
has  responded  to  a  publication's 
editorial  appeal.  W  ith  the  interests 
of  readers  thus  identified,  it  be¬ 
comes  possible  to  reach  specialised 
groups  effectively  with  specialised 
advertising  appeals. 


OF  THE  AUDITED  INFORMATION 
IN  A.B.C.  BUSINESS  PAPER  REPORTS 


Mow  much  paid  circulalioa. 

How  much  unpaid  circulation. 

Prices  paid  by  subscribers. 

How  the  circulation  was  obtained, 
hether  or  not  premiums  were  used  as 
circulation  inducements. 

Where  the  circulation  goes. 

A  breakdown  of  subscribers  by  occupation 
or  business. 

How  many  subscribers  renewed. 

How  many  are  in  arrears. 


M  c  G  R A W- H 1 1 L  PUBLICATIONS 
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Current's 

Favorite 

Conductor 


PHALO 

Offers  ASSURED  QUALITY 


Ask  for  the  latest  PHALO  catalog. 

PHALD 

dotpo  ‘latioii  t 


COONfft  OF  COMMfUCIAl  AND 
FOSTfR  STREfTS  WORCESTER  MASS 


AAonutoctureri  of  Th«rmoplottic  intul- 
I  oted  wire,  cables,  cord  sets  and  tubin9 


P-A  Ainplifii'r 

Kai  land-Bori'.  I'URP.,  3523  Addison 
St..  Chkajro  18.  111.  .Model  1932 
Green-dem  p-a  amplifier  i.s  rated 
32  watts  at  5  percent  or  less  har- 


NIW  PRODUCTS 

j  fPMI  P  124: 

I  school  lab  projects  and  for  .safet.v 
i  check.s  in  radiation  labs.  The  cir- 
I  cuit  feature.H  a  G-M  tube,  built-in 
'  amplifier  with  CK522  AX  subminia¬ 
ture  tulje,  and  rejrulated  vibrator- 
typ«'  hi(rh-voltatfe  prjwer  supply. 
I  VVeiyrht  is  21  pound.*. 


All  PHALO  plastic  Insu¬ 
lated  wire  and  cables, 
cord  sets  and  other 
assemblies  have  one 
characteristic  in  common 
.  .  ,  they  are  all  qualify 
assured!  The  latest  in 
testing  equipment  and 
methods  guarantee  this  to 
every  PHALO  customer. 

Your  inquiry  will  have  our 
prompt  attention! 
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Tiny  (FainiiKi  Detf-ctnr 


I  Tiik  KEn.LKY-Koi-rrr  .Mexj.  Co..  117 
j  K.  Sixth  St..  Covington,  Ky.  Model 
K-5.50  pocket-.sized  unit  for  the 
detection  and  mea.surement  of 
Kamma  radiation  me;i.sures  41  in. 
X  2i  in.  y  U  in.  The  detecting 
element  is  a  subminiature  type  300- 
volt  (ieiger  tube.  Normal  back¬ 
ground  response  to  cosmic  radia¬ 
tion  i.s  approximately  12  counts  per 
minute.  Thus,  increases  in  gamma 
I  radiation  levels  up  to  8  or  10 
'  time.s  b.ackground  are  readily  de¬ 
tectable  by  counting  the  pul.se.s 
■  heard  in  the  hearing-aid  tyja?  re- 
I  ceiver  furnished  with  the  instru¬ 
ment. 


hr  PROVEN  RESULTS  wy 


McGRAW-HILL 


llM  Lists 


You  con  save  time,  avoid  needless  expense,  increase  your  results 
by  kovinq  McGraw-Hill  Lists  do  your  mail  advertising  job! 

Three  quarters  of  a  century  of  practical  experience  is  made  available  to  you  when 
you  turn  your  direct  mail  jobs  over  to  McCjraw-llill.  And  these  seventy-five  years  of 
leadership  in  the  development  and  perfection  of  lists  assure  you  the  maxitnum  results 
at  the  lowest  cost  per  order  or  inquiry. 

Those  who  arc  acquainted  with  mailinft  lists  know  that  >  ear-after-year  acceptance 
of  lists  does  not  come  by  chance  or  luck,  .\ccepted  lists,  like  .McGraw-l fill's,  hold 
their  places  by  merit  alone.  Nor  does  success  one  day  guarantee  success  the  next. 
Vi)(ilant  eyes  must  constantly  add  new  names,  delete,  change,  check,  recheck,  etc.  In¬ 
ferior  lists  are  dropped  as  soon  as  shortcomin!(s  are  noticed  ,  .  .  ‘*ji«>od  lists”  yield 
to  better  lists. 

For  seventy-five  years  expert  list  users  have  preferred  McCIraw-ffill  by  lonM  odds. 
No  matter  how  few  names  you  use — whether  y«»ur  business  is  lariie  or  small  -  the  best  lists, 
.Mcl<raw-llill  Lists,  are  the  most  economical  in  the  lonjf  run. 

The  W€)rld-wide  reputation  McGraw-Hill  has  earned  as  builders  of  the  finest  mail¬ 
ing  lists  was  born  of  constant  research  in  our  office  and  in  the  field-  constantly  addintf 

new'  names  .  .  .  devciopinit  new  markets, 
new  avenues  of  revenue  ff>r  direct  mail 
list  users. 

Nlc(jraw-llill  Mailinjt  Lists  are  built 
-  and  constantly  maintained-  to  provide, 
as  accurately  as  humanly  possible,  com¬ 
plete  rosters  of  the  industries  we  serve. 

Investif(ate  their  tremendous  possibili¬ 
ties  in  relation  to  your  own  product  «>r 
service,  ^'our  specifications  are  our  i(uidc 
in  recommendin)(  the  particular  McGraw- 
Hill  lists  that  best  c«)ver  your  market. 
When  planninft  your  industrial  advertisinf( 
and  sales  promotional  activities,  ask  f«ir 
more  facts  or,  better  still,  write  today. 
.No  ohli|(ation,  of  course. 


McGRAW-HILL 

DIRECT 


nirrrt  Vail  IHiUlnn.  Mrliraa -Hill  I'uMl.hlnK  1  <>. 

McGraw-Hill  Publishing  Co.,  Inc. 

230  42ml  Mrrrt.  New  Vurk  IK,  N.  \. 

rienne  pend  me.  at  no  matltng  lint  li:foriii«i H.n  that  will 

cover  Mijr  markeie 

Vame  .  ,  Tflle  . 

DIRECT  MAH.  D!  11  SI  OS 

onif^any .  .  . . .  . . , 

Atldreaa  . .  .  ,  .  ,  . 

330  W.  42nd  Street.  New  York  18,  N.  Y. 

City  and  Htate .  . 

rroduct  or  Service . 
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TRANSFORMERS 


Indutthol  Control 
Ditcriminator* 
Electronics 
Rectifiers 
Welding 
Filters 


Hermeticolly  Sealed  Units 
Open  or  Closed  Type 
Closs  H  Insulation 
5VA— 50  KVA 


Stin/  ui  tour  printi  or  tpucificotiwn  for  our  prompt  atten 
(toil  All  wniti  built  to  four  ttquittmtnU  on  thort  notice 
at  competilirt  pricts 


HIGHLAND  ENGINEERING  CO. 


32  HOLMAN  BLVD.,  HICKSVILLE,  N.  Y. 
Tclcphono  HIcktdIlo  3-2727 


MULTI-BAND 
TANK  ASSEMBLIES 


COMPANY 

pionoort  in  tho  tochniquo  of  powdor  motollurgy  and  man- 
wfcKturo  of  iron  corot  for  tho  oloctronk  and  radio  industry 

announces  a  NEW  d«partin«nt 

DIVOTIO  TO  POWDII  MITAllUtGY  ANO  IRON  COIf 
MVliOPMINT  ANO  MANMFACTUil 

forthaUNITID  NATIONS 
Arnipd  S«rvlc«t  R«quir«m«nfs 


Tho  uniquo  MB  ISO  hiqh  power  and 
MB  40L  low  power  mulll-band  tank  ai- 
■embliee  will  tune  all  band*  Irom  80  to 
10  meter*  with  a  *inql*  180*  rotation  oi 
the  capacitor  without  chanqinq  coil*. 

The  MB' I  SO  1*  intended  lor  u*e  in  plate 
tank  circuit*  haelnq  an  input  up  to  ISO 
watt*.  It  I*  ideal  lot  a  pair  oi  807  *. 
80S'*  or  a  *tnql*  829  B.  Net  SI8.7S. 

The  MB  40L  may  be  u**d  in  the  qrid  cir¬ 
cuit*  ol  tube*  employ  inq  the  MB- 1  SOL  in  the 
plate  circuit.  Will  handle  40  watt*  If  link 
i*  kept  loaded.  Net  S9.90. 


proup  ef  eaparienced  engineert  and 
tpeciolUlt  in  powder  metallurgy  and  iron 
coro  development  and  manufacture  have 
boon  atiigned  to  thi*  new  department  . . . 
they  are  available  for  consultation  on 
mottors  connected  with  the  requirements 
of  our  armed  services . .  .there  are  no  limits 
to  tho  number  of  items  to  bo  produced  . . . 
no  requirements  too  small  or  too  largo. 


Address  export  inquiries  to 

Export  Oiv.,  Dept.  E-1050 
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SEND  THIS  COUPON  TOD  A  Y! 


N(W  MODUCTS 


monic  distortion  (measured  at  100, 
400  and  5.<K)0  cyclM ) ;  with  a  48- 
watt  p«?ak  output.  It  features  3 
microphone  inputs  (each  convert¬ 
ible  for  u.se  with  a  low-impedance 
mike  by  means  of  a  plutt-in  trans¬ 
former)  ;  2  phono  inputs  with  dual 
fader;  true  electronic  mixinir  and 
fadintr  on  all  5  inputs;  separate 
bass  and  treble  tone  controls.  Fre¬ 
quency  resjHinse  is  1  db,  40  to 
20,000  cps.  Output  impedances  are 
4,  8.  Ifi.  IfiO  (70  volts).  250,  500 


Spknckr-Kknnkiiy  Laboratories, 
Inc..  ISO  -Mas.^achu.setts  Ave.,  ('am- 
brid/e  .'to.  Mass.  Model  212TV’ 
amplifier,  specifically  designed  for 
television  u.se,  is  a  single  untuned 
amplifier  having'  a  ban<iwidth  of  40 
to  240  me  and  a  Rain  of  20  db  into 
a  72-ohm  unbalanced  load  and  25 
db  into  a  300-ohm  balanced  line. 
Transmission  characteristic  is  -2 
db  over  the  bandwidth  and  imi)ed- 
ance  is  200  ohms. 


Recordings 


Research  departments  have  found 
a  better  woy  to  take  notes  on 
electronic  data  ond  noise. ..They 
record  the  actual  sounds  on  mag¬ 
netic  tape  using  Magnecord  tape 
recorders  exclusively. 


No  other  recorder  often  tuch  o  wide  fre¬ 
quency  range  at  tuch  o  low  prKt.  Spcciol 
models  to  fit  your  spcciol  needs  for 


VIIRATION  TfSTS 


Mognecorders  are  sturdy  and 
give  perfect  reproduction  under 
the  most  difficult  conditions. 
Light-weight  —  one  man  can 
carry  a  Mognecorder  anywhere! 


Writ*  tor  cemploto  ftRCKiticotioris 


Send  m«  turthcfr  infornHition  on  MoRnecordci 
lope  rccordinps  tor  indtistnol  oset 


Moderately  priced  for  every  in¬ 
dustrial  application.  Find  out 
how  "Sound"  Research  can  help 
improve  your  product. 


Addrcfts 


Nint'-I'iii  Miniuliirf 

Kauio  Corp.  ok  America,  Harri.son, 
■S’.  .1.  The  5%3  medium-mu  twin 
triode  of  the  9-pin  miniature  type 
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CAMERA  AND  INSTRUMENT  CORPORATION 


[fiat  washers 

iOCK  WASHERS 
TO  MEET 
armed  forces 

SPECIFICATIONS 


GANGED 
LINEAR  AND 
NDNLiNEAR 
POTENTIDMETERS 


I  hu  p|(’<  tSHM)  I  ISM  IllhK  is  jtist  Oli«‘ 

ituiif  trl  I  -iiri  IiiIeI  s  an^vii-r  In  dislnitii  fs  s|h‘<  ul-appli 

limit  prohli  fus 

111**  a»»  iiilil>  on  a  coiiinioti  nljaft.  tuo  T'Jfi  rum- 

liiH-ar  |Mp|f  MtmiiH  l<  Is  s^M  I  lallv  vdiuiui  to  au  (  lupltKal  iiilu  • 
I  toll  lilt  a  htj^lilv  ai  K  tiiatr  .  .  1  V  «  )  T  t'T  liiii  ar  unit.  <  *ati^iiu; 

III  ti  ls  rnaiiii*  r  NaviA  loiisui*  r.il>U  spaii*  ami  MiltiaiK  t  liiiiiii.it*  s 
i  rtof  ai  t  uiiitilatioii  mu  it  .is  \sooitl  (m  i  ut  it  <’.u  It  uiiit  v%i*ri  op- 
•  lati'ii  on  Its  o\%n  sitalt 

Kairi  luKi’s  Poli'iitioiiii  ti  r  Sainplr  I^aiiitr.itorv  <>nmii(*('rs  ran 
liR'Ip  )<Hi  lit  aitalv  )oiii  lal  appln  altiHis.  \\  itt<-  <.oiiipl«  U* 
(li’taiU  on  >i»nV  n••pt^It  UM  iils  to  l><  pi.  1 40- 1 1  A  1 ,  \  an 

\\  M  k  HiniU'S aid.  jaiiuiiLa  L,  N. 


HERE  THEY  ARE- 
QUICK  DELIVERIES! 


You  can  fill  your  contract 
naedt  in  flat  and  lock  wash¬ 
ers  at  Garretts.  We  manu¬ 
facture  a  complete  line  of 
high  quality  washers  made 
to  meet  the  most  exacting 
specifications  of  the  Army. 
Navy  and  Air  Force.  These 
product-proved  washers  in¬ 
clude: 

AN  «3S  AN  RAO 

AN  RAO  AN  R61 

AN  RAS  AN  R70 

AN  RSO  AN  R7S 

AN  RSS  NAS  1A3 
NAS  1A3C 
OrAnaace  RIRRI 
OrAnaase  •IRXS 
OrAaaace  RIRKS 
OrAaaace  tlCXS 
aaA  ataay  others 

For  high  quality  and  quick 
deliveries  on  the  above 
washers,  send  your  order  to 
Garretts.  We  can  supply 
them  in  regular  steel,  spring 
steel,  stainless  steel,  brass, 
bronze,  monel  metal,  alumi¬ 
num,  Alclad  and  copper  as 
specified.  We  plate  them 
with  zinc,  cadmium,  nickel, 
brass,  chrome  ...  or  they 
can  be  parkerized. 

Garrett,  as  a  manufacturer, 
offers  you  one  source  and 
quick  deliveries  on  all  types 
of  small  parts— flat  washers, 
spring  lock  washers,  stamp¬ 
ings,  springs,  hose  clamps, 
snap  and  retainer  rings. 
Write  for  new  folder  of 
specifications  for  Armed 
Forces  washers. 

Manufacturmd  by 
GEORGE  K.  GARRETT  CO.,  Im. 
rtiiMelslHs  14,  Ra 


IT  WILL  PAY  YOU  TO 
CONSULT  THE  NEW 


liHludrd  are  complete  descriptions 
snd  sim  ihi  ationson  wire  wound  resistors 
of  sll  types  and  sices.  Kach  is  precision 
wound  to  close  tolerance,  and  many 
feature  cfiecial  moisture  proofinK  to  assure 
pri>|>er  functioning  under  severest 
climatn*  corHiitions.  INKKSt'O  Resistors 
—available  for  IMMKUIATK 
DKI.IVKKY — arc  supplied  in  standard 
or  custom  types  to  meet  the  most 
iiuiisual  design  or  o|>crational  lequirc- 
meiits,  and  ate  oflered  at  prices  that 
brnrtit  from  mass  ptmluction  fai  ilitirs.  A 
copy  of  the  new  INKKSt'O  catalog 
will  lie  lielpful,  write  for  it  today  f’rices, 
samples  snd  estimates  promptly 
on  uther  than  standard  resistors. 
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NfW  HlODUCi 


is  es()wiall.v  dosijrneil  for  frwiuency- 
dividpr  circuits  in  electronic  com¬ 
puters,  and  other  on-off  cnn»rol  ap¬ 
plications  re<iuirinn  lonjr  peri<Kls  of 
operation  under  cutoff  conditions. 
A  bulletin  irivintr  complete  technical 
data  is  available. 


K«‘<•tall^lllur  T\’  Tube 

CJenkrai.  F:i,E('TRlf  Co.,  Syiacu.se, 
N.  Y'.,  is  now  priMlucintr  the 
17BP-4A,  a  17-inch  ma;rnetic-focu.s- 
and-deflection  tube  with  a  neutral- 
density  faceplate.  It  features  an 
electron  jrun  desijrned  to  be  used 
with  an  external,  sinjrle-field  ion- 
trap  magnet  for  the  prevention  of 
ion-spot  blemish.  An  external  con¬ 
ductive  coatinir  .serves  as  a  filter 
capacitor  when  jrrounded.  Heater 
voltajte  is  6.3  v  and  heater  current 
is  0.6  ampere  •  10  j)ercent 


Development  of  eiabilized.  high  permeability  cores  of  various 
types  and  grades,  has  greatly  increased  the  applications  of 
toroid  coils  in  the  low  frequency  range  from  500  cycles  to 
200  KC,  HAW  toroids  feature  high  inductance  and  high  Q 
within  a  minimum  of  space  and  confined  electrical  field. 

These  features  assure  the  highest  performaitce  in  many  types 
of  filters  or  networks. 

Over  fifteen  years  background  in  coil  design  and  man- 
kufacture,  plus  the  latest  toroidal  coil  winding  equipment, 

Y  provides  a  combination  that  makes  it  possible  for  li&W  to 
\  meet  your  mtait  exacting  requirements.  li&W  Toroidal  Coils 

\are  available  in  open  types,  shielded,  potU^l  or  hermetically 
sealed  units  in  addition  to  complete  filters  or  networks  for 

\  specific  applications.  Our  Rngineering  Department  is  ready  to 
.  assist  you  with  your  problems  in  the  application  of  lorini!- 


Sfab*r 

Atomic  Instrcment  t  o.,  «4  .Ma.xsa- 
chusett.s  Ave..  Boston  ;t;»,  Ma.s.s. 
Model  1010  standard  sealer  i.s  fur¬ 
nished  optionally  with  a  .scale-of-100 
or  8cale-of-256,  and  added  scaling 
a.ssemblies  to  make  either  a  .scale- 
of-1,000  or  a  scale-of-4.096  may  be 


Write  to  Dept  EL-100 
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IIHt-i 


«iPCCiriC4TlON« 

f  n«nt«  M  1*  •••f  1000  MCH 

Si  S  •r  77  •hm* 
C«n«Mct»r«  S(*nd«rd  r*nn*ct»r^  *w0»l»«d 

•r«  t)r9«  N  !•  UG-71  U  attArh^d 

la  nC  •  U  and  »  U  raM« 

THa  lattraaiant  ii  •udfitad  a«  raaiM>«1. 
•lt)i  UHF  typa  fannartart  la  arraft  II?- 
IHF  attaeUad  la  RG-I  U  and  RG  S  U 
raMa 

4daatar«  aia  a»ailaMa  tar  atlarliint  ta 
mail  SI  S  an*  raa«<al  lina 
Pnvar  Ran|#« 

Madal  MM  S4S  0 1#  4  watt* 

MM  sao  e  ta  12  «aii« 

MM  >41  0  la  40  «ati« 

MM  >47  0  ta  170  •att» 

MM  >41  0  la  400  watt* 

MM  SM  0  ta  1700  watti 

Acraiary  Plw*  a*  minwi  >*•  at  full  acala 
tar  tif  4awar 

Plat  ar  aiinat  10**  tar  V  G  W  R 
Raflarliaa  CaaVtKiani  latt  than  O.Ol 
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FUNGUS-PROOF 


LACING  CORD 


resists  mold  and  micro-organisms 

•  IntcnMvc  re>carvh  in  the  l.ib>>rutoric\  of  Ueminway 
&  itjttictt  h.is  Tcsullcd  in  Ihc  Jcsclopmcnt  of  a  funguv 
proof  S)  Ion  I  .King  C  orj.  I  his  ness  cord  —  with  its  special  ssnihetic 
resin  coating  —  resists  the  growth  of  ntiild  and  micro  ofg.inisms.  factors 
most  often  respsinsihlc  for  the  deterioration  of  old  t>pc  linen  and  cotton 
lacing  cold  and  the  subsequent  corrosion  and  failure  of  electronic  equipment. 

Heminway  t  Barllatt's  it«w  special  finish  Nylon 
Lacing  Cord  retains  the  desirable  malleability 
of  Wax  and  yet  has  u  melting  point  of 
I  oser  1911  i  .  It  IS  non-toxic  to  humans. 

We  ll  be  glad  to  send  you  full 
I  information  and  prices  ...  no 

THE  HEMINWAY  A  BARTLETT  MFC.  CO.  ohiigittion,  of  course.  Why 

SOO  Fifth  AYdnwd,  N«w  York  1i,  N.  Y. 

not  write  us  touay! 

fir^nrket  il7  JuKfiaton  liuildtnir.  Charlotte  1.  North  Carolina.  2.7  W'e-t  .Aifam*  Street,  ChiraAn 
I  d.  IMinola;  77  S  Main  Street.  Uloser^silie.  NVw  Y  rk  ;  TU.t*  N.  lf>th  Street.  S?.  Louia.  Mtnaouri 


VSWR  and  RF  WATTMETER 


MM  560  SERIES 

Proodcs  instant  ossurance  of  proper 
functioning  of  entire  RF  portion  of 
transmitter  antenna,  and  transmission 
line 

This  new  MicroMotch  reads  directly 
the  incident  power,  reflected  power, 
net  power  to  load,  ond  VSWR  of  the 
load  Complete  $97  00 

M.  C.  lONES  ELECTRONICS  CO. 

BRISTOL,  CONNECTICUT 


Dt«tr«n«>t*4  Out«i««  M  CeiitiH4f>tal  USA  toy  RC  A  International  0««  NY  N  V  .  U  S  A 


COMMUNICATIONS 


TOWERS 


MICRO  WAVE  REIAY  TOWER 
0«N«rfil  liatfric  R^lay 
h«t«ra«n  Ch«<«9«  an^ 

Oe«n^ 


NEW  ftODUCTS 


Bom# 


Cole 

Synthii 


Omi 

L«cqu«t 

Fmifih 


Name 


Company 


Address 


specified.  The  .standard  unit  fea¬ 
tures  a  re.solvinir  time  of  le.ss  than 
5  xSM'.  Input.s  are  as  follows:  G-M 
probe  with  0.25-v  sensitivity  and 
external  preamplifier;  an  adjustable 
pulse  heiifht  di.scriminator ;  a 
2.r)00-v  line  and  load-reKuIated  h-v 
supply. 


Inert-Gas  Thyrutron 

WtSTINGHOUSK  ELWTRU'  CORP., 
Bloomfield,  X.  J.  A  new  jrrid-con- 
trolled,  inert-jras  rectifier,  the  type 
\VI,-r)79(i  thyratron,  is  a  three-elec¬ 
trode,  temi)erature-free  tul>e  de- 
sijrned  for  industrial  control  and 
ignitor  firinjf  service.  Maximum 
peak  anode  voltage,  both  inverse 
and  forward,  is  .Maximum 

negative  control  jfrid  volta^re  before 
conduction  is  2.50;  after  conduction, 
10.  The  tube  can  be  used  in  iM>ly- 
pha.se  rectifiers  on  inductive  loads 
with  very  small  or  no  cushioning 
circuits.  Cathode  voltajre  is  2.5 
and  cathode  heatiny  time  is  10 
seconds. 


Gi‘ii«>rulor 

BraKKi.KY  SciKNTiKir  Co..  6th  and 
Xevin  Sts.,  itichmond,  Calif.  .Mo«lel 
5*o2  double-pui.se  generator  pro- 


FOR 

DEPENDABLE 

PERFORMANCE 


Rora*  Gobi*  ottets  you  a  vortaty  oi  alactionic 
witM.  fully  oppiovad  by  Undarwritara'  Laboca- 
loiiaa.  lac.  and  manuiacturad  to  ona  alandaid 
of  quality . . .  tha  hiqhast  Complala  and  modarn 
iacilltlaa.  couplad  with  sound  anqinaaiuiq. 
maka  Roma  youi  bast  souica  oi  supply.  Foi 
radio  or  talavision.  in  fact  any  alactronic  oquip 
mant,  you  can  dapand  upon  Roma's  quality  and 
vsrsatiiity  of  dsaiqn . . .  wiras  mada  to  fit  your  ra- 
quiramants.  Typical  cormtiuclioiu  ata  illusUotad. 


Rome 

HI-TEMP 

75*  C. 


Room  Hi-Tsmp 
Rubbsr 
Insulshon  . 


Rome 


Rome 


8TNTHIN0L*  STNTHINOL'OOl 


80*  C. 


90*  C. 


Rom#  Syathiaol 
No  901 
Thfmopliittf 
lasuUtioa 


I  ColocCodsd 
I  CaUnassWisp 


OssiNyloa 

ShMth 


Another  ^i%4t  for  Rome  Cable 

Space  Saving  •  8  Mil  Wall  •  U/L  Approved 


Colot  Codod  Rob*  Synlklnol  No  901  ThorsuipUslic  laattUlioa  . .  Closi  Nylos 


The  first  of  its  type  to  recaivs  Undar- 
srriters  approval.  Rome  Cable's  small 
diameter  radio  and  television  hook¬ 
up  wire  is  a  real  space  saver.  In¬ 
sulated  with  an  8  mil  wall  of  Romo 
Synthinol  No.  901,  plus  a  lacquered 


- ^ 

loB  SkoBtk  I 

it  la  com-  I 

•C..  above  F 


braid  or  Nylon  sheath,  it  la  com¬ 
pletely  approved  lor  90*  C.,  above 
and  below  the  chassis,  in  approved 
oppUcations.  Replaces  heavier  and 
larqer  1164'  and  1|32'  iruulations. 
Suaa  16  AWG  to  24  AWG. 


/r  COSTS  less  TO  BUY  THE  BEST 


proved  k 
ir  and  I 

zJ 


ROME  CABLE 
CORPORATION 

Dept.  El 0,  Rome,  N  Y. 

•  Please  send  me  your 
Radio  Wirinq  Bulletin. 


ROME  CABLE  CORPORATION  fgi 

ROME.  NEWTORK 
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from  '/i*  fo  30' 

Infid*  Pmrunmt^Tt,  .450'  re  25' 


iTCoMz 


Ipmeialitt*  In  euilom-buiif,  v 

ELECTRON  TUBE  IRACHjH 


kamli  custom  IOILOS  "• 

Ck-f  t.  -k*  ’k. 

,0*  »•*»•«-  ♦'*«»  b>« 

-k  --- 

(.bomronr  »»?•♦  **  '*^.1,,, 

p«„  w<t.  •••♦  "*7 

tr^l  '«-»  •• 

„«.«  LO-W.  “ 

rouff 

3  1540  _ I 

loMv  «««*“• 
M'd" 

V%V«*Vj;.V«rk'.. 


koo«io«.  lal*^  '»'"3  rar  !!*•». 

sr,;rsJ'S.. 


I’AR  AMDl  'NT  I’a prr  Tuhcf  faciliiatr  coil  « ind- 
inK  — incurc  coil  accuracy  and  ciahility.  Proved 
by  uir.  ihry  have  iHrcomc  clandard  with  trading 
manufaclurcrv  cd  rircirical,  radio  and  electronic 
produciv  Here  you  are  cure  to  obtain  the  exact 
ci/e  and  chape  you  neetl  lor  coil  lormc  and  other 
ucec  ..from  stock  arbors,  or  specially  enysi- 
neered  to  your  specihrationc.  Hi-I  >ir/t(trit  Hi- 
StrrMgth  Kralt,  I  ich  Paper,  Ked  Kope.  or  any 
combination,  vc'ound  on  automatic  machines, 
lolerancec  plus  or  minus  .002'  •  .I/10  Shellac 
Itonded  Kraft  Paper  lubes  for  absolute  mots- 


PARAMOUNT  PAPER  TUBE  CORP. 

616  LArAYiTTI  ST.,  FORT  WATNI,  INO. 

y\aHiifj(turfri  */  Pa^rr  'Inking  for  tht  I'.lettrunI  InJnitry 


let 


Scovill 


help 


you 


:  with 


the 


tough 


ones 


Making  cold  metal  go  exactly  where 
It's  wanted  by  cold  heading  frequent¬ 
ly  requires  specialized  skills. Take  this 
steel  acorn-head  screw,  for  instance. 
Ordinary  cold  heading  just  can’t  dis¬ 
place  such  a  large  amount  of  metal 
in  the  head  on  such  a  small  threaded 
section 

•Scovill  makes  a  specialty  of  “tough" 
cold  heading  jobs--  has  the  engineers, 
toolmakers  and  operators  to  turn  out 
parts  like  these  to  close  tolerances, 
with  better  finish,  at  low  cost.  Send 
your  sample  or  blueprint  for  further 
information. 


Um  •!  C*M  " 

—  Hm.  2 

Hm 

#4  Hii6  ^rM«66 
Hm  4»6ifwr.  ir* 
#r#«  if  Hm  atliMf . 


■Hli 


fASTfNfRS  AND 
dij  ;S'’fC(Al  PARTS 


iNMtriai  rnttttf  um.  VHtrMli  timm 
Semm  C«  .  14.  Cm 


MontcUtf.  N  J 

tos  An|te4#s  • 


•  Detroit 
Cleveland 


Wheaton.  Ml 
San  Francisco 
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Mfw  rtoovcn 


(cMtimn4) 


•*S»V 


m 


THE  HIGH 
FIDELITY 


Norn* 


Im^rov*  Yowr  product/ 


SEND  THIS  COUPON  TOD  A  Y! 


ducM  two  puls«a  individually  con-  , 
trollable  in  width,  amplitude  and 
time  relation  to  each  other.  Pulse  ; 
amplitude  is  individually  adjust¬ 
able  from  0  to  50  and  0  to  —200  v. 
PuLse  rise  time  is  0.05  /isec,  decay  i 
time  0.10  nsec,  and  duration  is  indi¬ 
vidually  adjustable  from  0.15  to  1.6 
fisec.  Spacing  between  the  two  ! 
pulses  is  continuously  variable  in  i 
two  ranRes,  —0.5  to  4-3  /isec.  Out-  | 
put  impedance  is  approximately  400 
ohms;  maximum  output  voltage, 
—200  V.  Overall  accuracy  of  control  ' 
calibrations  is  :±;5  percent  over  the  ! 
entire  range.  ' 


Matching  Transformer 


Electronic  data  and  test  sounds 
now  ore  recorded  for  comparison 
and  future  reference  on  low-cost 
Magnecord  tape  recordings.  Be¬ 
cause  Magnecordings  capture 
the  data  as  it  happens,  there's 
no  human  error — no  lost  time. 
.  .  .  Records  foster,  cheaper, 
more  accurately! 


Bra<'H  Mrc.  CORP.,  200  Central 
Ave.,  Newark,  N.  J.,  has  developed 
a  75  to  300-ohm  matching  tran.s- 


PROFISSIONAI  TAPE 
RECORDING  EQUIPMENT 


NOISE  ANALYSIS  VIBRATION  TESTS 
SOUND  IMPULSES  TELEMETERING 


HIGH  FIDELITY— 50  to  15  kc 
. . .  No  other  recorder  offers  such 
wide  response  at  such  a  low  price. 
Special  models  for  your  special 
needs.  Write  for  specifications. 


How  Hofoorcfc  Con  Holf 


f* 


Selenium  Rectifier 

BRADL^rr  Laboratories.  82  Meadow 
SL,  New  Haven,  Conn.,  has  intro¬ 
duced  a  new  low-current  selenium 
rectifier  which  features  a  special 
plate  for  u.se  on  direct  current.s  in 
the  microampere  range.  It  was  de¬ 
veloped  to  provide  a  highly  efficient 
selenium  rectifier  for  very  low  cur¬ 
rent  requirements  in  special  etpiip- 
ment  such  as  Geiger  counters  and 
c-r  equipment.  Mtalel  number  is 
SE8LA.  Rated  up  to  6,000  v  peak 
inverse,  connection  .series  may  be 
used  for  higher  voltages. 


CoffipORv 

Addrtit 


mt  furtWr  iNformotiofi  Mo9fW<ortf«r 
rgcpcdmot  for  lodintriol  oMt 
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2S1 


MORE 


GEO.  STEVENS 


COIL  WINDING 


EQUIPMENT  IS  IN  USE  THAN  ALL. 
OTHER  MAKES  COMBINED! 


•  MORI  OUTRUT  . .  .  LOWIR 
COITi  .  .  .  from  EXCLUSIVE  SPEED 
FEATURE.  Univortol  motort  pormit 
voriobl*  tp««dt  without  changing 
bohi  and  pullayt.  Coil  datign  p«r> 
mining,  ipaadi  at  high  at  7500 
RPM  ara  not  uncommon. 

•  RORTARILITY.  Convaniantly  car* 
ri«d  from  ploca  to  ploca.  Mochinat 
coma  mounted  on  botat  to  conttituta 
on#  complata  unit. 

a  MUCH  LOWER  ORIGINAL 
COST.  The  tame  invattmant  buyt 
more  CEO.  STEVENS  mochinat  than 
any  other  coil  winding  mochinat. 
a  LONG  LIPl.  Mott  of  the  original 


CEO.  STEVB«IS  mochinat  bought  14 
yeort  ogo  ore  ttill  operating  daily 
at  full  capacity. 

a  MUCH  FASTER  CHANGING  OP 
SET-URS  than  any  other  general 
purpote  coil  winding  machine. 
Quickly  changed  geart  and  camt 
tave  lime  between  jobt. 
e  VERY  LOW  MAINTENANCE. 
Replacement  portt  are  inexpentive, 
can  be  replaced  in  minutet,  and  ore 
ttocked  for  "tome  day"  thipmeni, 
thut  taving  valuable  production  time, 
e  EASIEST  TO  ORERAH.  In  one 
hour,  any  girl  can  learn  to  operate 
a  CEO.  STEVENS  mochine. 


Nlw  rtOOUCTS  (cofltinwt) 

former  with  hiKh-pa.'t.s  filter  action. 
It  is  de.-tiKned  to  be  a  la-rfet-t 
termination  at  channels  2  to  13  but 
offers  a  .serious  mismatch  to  dia¬ 
thermy  and  short-wave  interferen-e 
transmi.ssions  in  the  i-f  band.  A 
coaxial  fittinir  is  provided  to  make 
a  low-loss  connection  to  R('i59/l'. 
The  transformer  has  netrlitrible 
loss  over  the  complete  tv  band  and 
a  voltaire  frain  of  2  to  1. 


VHF  Traiismiller 

ri.f2»SEY  Co.  I.TD..  Ilfonl.  Ks.sex, 
Kntrland.  Type  I’T.  15,  a  50-watt 
vhf  transmitter,  has  a  wide  field  of 
application  in  providini?  radiotele- 
phoiiy  communication  wherever  a 
compact  fixed-  station  transmitter 
with  a  carrier  power  output  of  this 
order  is  required.  Covering  the 
118  to  1.32-mc  fre<iuency  band,  the 
crystal-controlled  operational  fre¬ 
quency  can  be  varied  by  insertion 
of  the  appropriate  crystal. 


l’UKt»IN(:  AND  Co.,  300  \Vo<m1s 
.Ave.,  Oceanside.  X.  Y..  has  an¬ 
nounced  the  model  2.30H  compact, 
small  size  preamplifier  to  e<jualize 
low  fre«|uencie>  and  provide  neces- 


Tundormet  mitulcr  Mixlcl  yS  multiple  winds  powit,  ;iudio,  jutomotoc.  Hunt- 
rssmi  KjIUsI  and  simiUi  t>'Pcs  ot  coils  Vk  inds  wire  iiom  No  IS  HAS  to  >6  HAS 
up  to  U*  (>  I)  Maximum  ctonomy  is  possible  bs-  usma  mandrels  up  to  to'  lonft 
I'hiitv  or  mote  coils  may  be  wound  at  one  time.  All  turns  ate  accurately  rexistered 
b>  Model  SO  or  M  6'  tull  vision  clixk  face  Dial  Counter  Set  ups  can  be  ciunfted 
in  less  than  t  minutes  A  gear  chart  is  furnished  to  quickly  determine  wire  spacinx 

N<i  |ii\^  ot  turns  (an  feature)  and  accurate  marjems  ate  assured  by  a 

screw  ft  id  liaverseand  an  electiicallv  ciHitrolled  clutch  ffi^hly  polished  wire  xuidc- 
rolleis  aie  ball  beaiinx  mounted  tor  tiee  lunnmx  Traverse  is  quickly  adiustrd  from 
•m'  to  6' 

Paper  fexd  A  tilting  table  for  pie  cut  paper  is  furnished  making  paper  feed 
simple  and  fast,  ui  a  new  roll  paper  feeil  for  extra  exonomy  is  available  at  a  small 
additional  cost 

Motor  equipment  — Variable  speed,  uniform  torque  '•  flP  motor  with  fiHit 
tieadle  control 

Tension  equipment  12  T  1  tensions  and  sposd  tack  Tensions  will  handle  6" 
spi.ils 

Mounting  Ground  steel  channel  base  ensures  iif^iditv  and  permanent  alijrn- 
meni  Mashiiae  is  shippe.l  nvuinleil  on  bench  ready  tor  use 

TKgfg  U  •  CIO  STIVfNS  mOEhmG  fGr  Gv#»y  cG«i  wtr>dir>9  nG«d  Mo<hin««  rKot  wind  ANT 
kind  Gf  CGfl  ovMiloliU  fG*  lobotofory  Gt  produefiGn  linG.  .  .  $Gnd  in  o  tompiG  of  yowr 

CGil  GF  G  print  tG  dGfGtminG  wKteh  rnGd#!  bGtt  fitt  yGur  nGGdft  SpGciol  dGTipnE  con  bo  mod# 
tpGciGl  oppii<ot«Gn».  Writ#  fG«  fwrlHGf  informotiGn  todoy 


Vina/  WaMcAr'/ay  .  Mna-iAaaaasa 


« 


■  iPeiUNtxtivis 


4 GEO.  STEVENS 


GNfc  TgGg  H 

LvG  a  ChiCGt#  )0.  llliGGfR  V 

pA  R  tGid  ■ 

iM  4.  CGlifGTMG  ■ 


GOT)  Ng  iGGGfY  Avg  a 

•Giplk 

Itll  W  GtG  %».. 

■  I  ItG*  A  Cg 

1)13  W.  )fd  V  .  CtGVGtGGd  I).  OtkiG 


MFC.  CO.,  INC. 

teod  of  IvtGrLGn 

CHicGpo  JO  ifitnoii 
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A 


TUNGSTEN 


MOLYBDENUM 

GRID  WIRE 


Made  to  meet  your 
specifications  .  .  . 
for  gold  content, 
diameter  and 
other  requirements. 


Write  for  detailf  and 
list  of  products 


orrosive 


Metal  Products  Co  ,  Inc 


SIGMUND  COHN  CORP. 


44  COLO  ST  NtW  YOIK 


CASTLETON  ON  HUDSON  NEW  YORK 


Th«  iinMr  Typ«  11-273  iMv»trot*d  it 
ofi«  of  o  Mftot  ronging  from  to 
3*  In  diomotof,  with  roti»ton<«  rongot 
of  90  ohms  to  300.000  ohmi. 

CAMEWELl  Pofnntiomnton  oro  pro- 
ctftion  intlrwmontt  in  ovory  ro»po€t. 
Thoy  footuro  oitromoly  clot#  iimitt  in 
oloctricoi  cHorocforittict  and  m#<hon- 
icol  contfrvclion,  low  oioctricol  noiio. 
lew  torque,  ond  long  life— for  in  eacett 
of  1 .000.000  eyelet  of  operetion. 

Alt  types  will  operote  within  spec¬ 
ified  limits  of  performonce  at  temper¬ 
atures  -35*  C.  to  +33*C.95%  relo- 
tive  humidity  of  oltitudes  up  to  30.000 
feet  Corrosion  resistont  moteriols  ore 
used  throughout  ond  oil  insuloting 
ports  ore  fungicided.  Our  potentiom¬ 
eters  meet  AN-E-19  specificotions. 

We  invite  your  inquiries  ond  will 
gladly  study  ond  quote  on  speeiol 
requirements. 


THE  GAMEWELL  COMPANY 


Newton  Upper  Falls  64,  Massachusetts 


ICATIONS 


DESCBIP'Y'ON 


quantity 


FREEf  Sand  for  Foldar  50A  for  full  information 


Manufacturers  of  STAINLESS  STEEL  FASTENINGS 
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i 


V«lit 


I  LF  Kilter 


KROHN-HITK  INSTRI’MKNT  CO..  580 
Massachusetts  Ave.,  Camhridire  39, 
Mass.,  has  produced  the  model  330- 
A  ultralow-freijuency  hand-paas 
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Niw  raooucTs 


sary  Rain  for  matmetic  picJrupa.  It 
is  self-powered,  operates  with  any 
high-quality,  high-input  impedance 
amplifier  and  installs  by  plugging 
in.  The  unit  features  low  inter¬ 
modulation  and  harmonic  distor¬ 


tion. 


TV'  Generator 


Tkl-Instrl'MKNT  Co.,  Inc.,  50  Pat¬ 
erson  Ave.,  Hast  Rutherford,  N.  J. 
Tyj)e  2111  tv  generator  is  designed 
to  provide  a  rapid  method  of  pro¬ 
duction  testing  tv  receivers  on  all 
12  channels.  When  modulated  by  a 
composite  video  signal  it  will  pro¬ 
vide  a  standard  r-f  picture  signal 
suitable  for  use  as  a  final  air  check 
of  receivers.  The  picture  signal  has 
an  a8.sociated  f-m  sound  carrier, 
which  may  be  modulated  at  400  cp# 
or  with  music  from  an  external 
source.  An  electronically  regulated 
power  supply  assures  stable  per¬ 
formance  regardle.ss  of  line  voltage 
fluctuations  bet  wen  105  and  125  v. 
Picture  carrier  accuracy  is  0.01  per¬ 
cent;  sound  carrier  t>etter  than 
:±i4.5  kc  of  standard  on  all  channels. 
Picture  carrier  output  is  at  least 
50,000  nv  into  a  75-ohm  terminated 
coax  cable. 


0»c  t  Sync. 
€*4| 


Nifli  TroRiformtr 


NMtiMtol  llfitarity  CMtr«l  ^ 


Bose  your  TV  designs  on 
RCA  performance-proved 
deflection  components 


R(1A  TV  (^omponrnif  rrticci 
Rt!.\'i  van  capcriciuc  in  TV 
dcaian  .  .  .  and  incorporair  ihr 
m»«l  advanced  enginccnna  fca- 
luret.  K(  A  TV  cnmponeniv  are 
unctrelled  fur  vvide  anale  de- 
Section  s>*ienit 

.Ml  Kt  A  televition  compo- 
nenli  are  "oriainalv,"  with 
electrical  and  mechanical  vpec- 
ihcaiionv  naidlv  held  to  co¬ 
ordinated  circuit  and  tube 


rcquirementt  They  are  "per¬ 
formance  proved”  and  they  are 
competitively  priced. 

K(  1  AppInalioH  I  Hgmtrn 
ready  to  work  with  you  in  the 
adaptation  of  Kf^.A  television 
components  to  your  specific 
designs.  For  further  information 
w  rite  or  phone  RC  .A,  f  .ommcr- 
cial  l.ngineering,  .Section  J-tiH, 
Harrison,  .\.  |..  or  your  nearest 
K(  A  held  othce. 


(■AST)  Hwrican  a-SOOO  41 S  S  Sih  St .  Hwntan.  N  J. 
(MIOWIST)  Whiraiuill  4->etX>.  3(9  (  Itllnais  tl .  Chkae*.  IN 
(WIST)  Trimry  3441,  410  3.  3«n  PaSra  M  ,  las  Angalas.  Caitf. 


Cost  less  when  made  by 


MULTI-SWAGE 


with 

sin(lt  or  dual  trKk  Iwodt 


■  The  professional  quality  tape  recorder  you  have  been  waiting  for! 

NAB  standards;  modes  throughout;  40-ISOOO  cycles  at  IS",  40-KOOO 
cycles  at  7^1”.  Three  motors;  flutter  less  than  0.1%;  signal-tivnoise 
better  than  50  db.  Three  heads  for  simultaneous  erase,  record,  play¬ 
back.  Quick  change  from  single  to  dual  track.  for  booklet. 

FISHER  RADIO  CORPORATION  •  Distributors  •  37  E.  47th  St..  N.  Y.  • 
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ITS  WORTH 
STOPPING  TO  Sill 


Maybe  Industry  doesn’t  maintain 
show  windows  on  Fifth  Avenue  or 
State  Street  or  Wilahire  Boulesrard 
like  America's  greet  department 
stores.  But  your  indust^  has 
a*  mighty  effective  show  window . . . 
and  this  is  it . . .  this  magazine. 

In  these  advertising  pages 
alert  manufacturers  show  their 
wares.  Here  you  will  find 
up-to-the-minute  news  about 
products  and  services  designed  to 
help  you  do  your  job  better, 
quicker,  and  cheaper. 

To  bs  well- inf ormied  about  tha 
latest  developments  in  your 
business,  your  industry . » 
and  to  stay  well-informed . . . 
reed  oil  the  ads  too. 


McGRAW-HILL 

PUBLICATIONS 


rA. 

A 


The  economy  way  to  gel 
a  million  small  parts 
similar  to  these  — 


txamiiic  ihc  tubular  metal  parts  ihuwn  here  twice 
isi/c.  If  you  u\c'  anything  ciniilar  ...  in  quanliticc  of 
over  a  million  .  .  .  iiiipotunt  vavingv  can  he  yuurv. 
Send  uv  the  part  and  specs.  Our  quoution  will 
show  why  the  Bead  (Tiain  f^mpeny's  MIII.TI- 
SWAGE  PrcK'eu  hav  long  been  known  as  the  most 
economical  mcthcxl  of  making  electronic  contatt 
pins,  terminals,  jacks  and  sleeves.  And,  why  nuire 
and  more  users  of  mechanical  parts  (  up  to  f  c’  dia. 
and  to  V  length)  employ  our  facilities. 

B  WRITE  for  Data  Bulletin. 

THE  BEAD  CHAIN  MANUFACTURING  CO., 

Tr  Marl,  II  MOUNTSIN  SIOVI  tT..  IIIDGEroeT  1,  COMM 


(S)  Communication  Equipment  Division 

THE  ROBERT  DOLLAR  CO. 


SO  OtUMM  STtilT  •  SAN  rtANClSCO.  CAlIf 


M  SIMONS  A  SONS  CO  INC  IS  S««***  N*«r  C»tv  •  C*4N  S*««mm«Hk« 


Niw  PAOOUCTS 


New  F-S  terminal 
for  radio-teletype 
communication 


filter.  Both  the  hitrh  and  low  cutotT 
fre<|uenfie>t  are  indet)endentl.v  ad- 
ju.xtahle  from  0.(>2  to  2.(KKt  cp»,  pro¬ 
viding  maximum  flexibility  of  a(i- 
ju.xtment  of  latth  the  band  venter 
fnxjuency  and  bandwicfth.  The 
tram  i.x  unity  in  the  pa.x.x  band  and 
drops  to  a  rate  of  24  db  |>er  <K-tave 
out.side  the  pas.x  band.  The  filter  i.x 
esjHH'ially  u.seful  for  vibration  .xtud- 
ie.s  and  eU*vtromedic'al  rescareh,  for 
>reophysieal  and  sei.xmolojrieal  in- 
.xfrument.s,  and  in  eonjun»'tion  with 
any  low-fre<iueiu'y  phenomenon  in¬ 
volving'  seleetive  amplification. 


I  he  UK  A-iyiO  fri't^uemv  shift 
reicising  terminal  is  a  new  de¬ 
velopment  of  lieint#  K  Kaufman 
whuh  provides  reliable  radio¬ 
printer  o|veration  on  extremely 
Weak  siy’iials  toy;ether  with  fre- 
(^ueney  stability  normally  obtain¬ 
able  only  from  far  more  costly 


evjuipment. 

I  be  terminal  is  used  with  two 
spaie  antennas  for  diversity  reiep- 
tion.  and  it  will  directly  actuate 
a  radio-printer  or  other  d-c  uper- 
aied  devices  such  as  a  multiplex 
kever. 


(  nil  .Mai  INPI -STKIAl.  IN.STKI  MK.NT 
Co.,  .'i.'tb  W.  F.lm  Sf.,  Chieav'o  lb. 
III.  The*  .Multitf.xter  illustrated  is 
a  vtvm  featurintr  7  rany.'e.s  of 
a-c  and  d-e  volts  to  .">.bb(i;  0  to  a 
billion  ohms  in  b  ranv.'es;  a  eaiiaei- 
tance  scale  from  .'>(•  p/if  to  .'r.bOb 
Ilf  and  b  to  ."ibO  ma  in  4  ran^'es. 
Price  is  fdb.bii  and  a  descriptive 
folder  is  available. 


The  terminal  contistt  of  two 
A  4921  crystal  controlled  re 
ceivers  and  one  A  4922  f  S  con 
verier  It  hat  a  range  of  operation 
from  2  to  24  megacycles  with 
transmitter  shifts  nominally  be 
tween  500  and  1000  c.p  s  ot 
keying  speeds  up  to  150  dot 
cycles 

tlNSITIVITTi  I  microoli  oi  b*n>r  for  o 
W  db  tfqnol  to  noi«*  rotio 
fILICTIVITT;  An  wnd«bir*d  only 

I  5  kc  thr  dviircd  «tqnal  *%  d‘« 

ifimtnot«d  by  60  db  Imoq*  r*|«ction  i» 
60  db  down  o*  bf>ft«r  throuqbout  th« 
inpwt  tiqnol  rong* 

STABILITVi  Whan  ratommended  cryttoU 
Of*  u»«d  lha  itab'lity  ol  lha  t«rm'nol 


will  permit  operation  over  a  24  hour 
period  without  monuol  ad|Uitment  urtder 
the  fodowinq  conditions  and  with  on  out¬ 
put  stqnol  bias  dfstortion  not  m  eicess 
ot  10% 

Ambient  temparature  voriotions  be 
tween  ptus  10  and  50  degrees  C  line 
voltage  vorying  from  105  to  125  volts 
Signal  input  level  voriotion  (to  re¬ 
ceivers)  from  I  microvolt  to  I  volt. 
Input  signal  frequency  variation  (os 
from  tronsmitfar  drift)  of  plus  or  minus 
100  c  p  I 


Visual  ond  ourol  tuning  system 
Visuoi  observot'on  of  signol  conditions 
eo<h  chonnel 

Flecfronic  selection  of  the  best  signol 
eoch  chonnel  on  o  signol  to  noise  bos 


I  or  drtjilnl  cluliual  and  prrformoritr  ifutiflt  jliom 
ioitriitt;  //'«■  Mr  u  A-t'i2(>  lermiHuJ  u  rite  or  utrt 


SW  K  Hriilp- 

.IAMK.S  .Mii.lkk  .Mkc.  Co..  Inc'., 
.Malden,  .Mas.-<.  I'atalojr  numbcT 
‘.lbl>71  .xfandinv'-wave-raf  ii>  bridjfc* 
i.'  Ilf  the  re.xi.xtance  type  and  i.x 
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Otk*OIZt  ON  StatU^T*^  •  STANDAROIZI  ON 


1 

u 


Mobile 

EQUIPMENT  .  .  .  . 


Building  equipment  to  test 
products  under  conditions  of 
high  and  low  temperature,  high 
altitude  and  relative  humidity  is 
Bowser's  business.  Because 
Bowser  units  con  simulate  oil 
conditions  found  on  or  over  the 
eorth,  such  tough  Govt,  specs  os 
USAF  41065-B  con  be  token  in 
stride.  All  Bowser  units  ore  self- 
contained  and  will  maintain 
preset  conditions  automatically. 


Why  d«A'r  yo«  tmk*  a4vaii#ay«  W 
■•wMr'i  •xpcriMKcT  Alotf  Hb« 

toypam  Mwl 


FOR 

FREQUENCY 

Stability 

IN 


make  tur«  youi  crystals  ars  mods  by  Staadard  Ptsso. 

For  years,  our  Crystals  hovs  bson  standard  os  original 
squlpmsnt  with  Isadlnq  manulactursrs  and  lor  rsplocsmsnt 
purposes  by  larqe  operators  ol  mobile  equipment. 

Precise,  accurate.  Standard  Pleso  Crystals  ore  avaUabls 
ior  ALL  types  ot  mobile  communication  equipment. 


Request  cotoloq  F  For  complete  detoils. 


Are  You  An 

ENGINEER? 

PROJECT?  MECHANICAL? 
or  ELECTRICAL? 

.  .  .  then  here's  a  CAREER  opportunity 
you  can't  afford  to  overlook 

li  you're  an  engineer,  and  a  good  one;  if 
you  are  interested  in  a  position  of  prime 
responsibility  that  will  pay  you  remarkably 
well;  ii  you  are  eager  ior  an  employment 
opportunity  that  will  associate  you  with  a 
team  oi  top  flight  engineers,  physicists  and 
production  experts;  ii  you  ore  interested  in 
a  career  job  on  the  engineering  staii  of  one 
of  America's  foremost  manufacturers  of 
radar  equipment  .  .  .  then  write  or  wire 
Mr.  William  F.  Gates.  Dalmo  Victor  Com¬ 
pany,  San  Carlos,  California  for  an  inter¬ 
view  appointment. 


SAN  CARLOS 


CALIFORNIA 


Check  your  guolificotions 
with  these  regyirements: 

PROJECT  ENGINEERS 

Superior  technical  ability  and 
training.  S  years'  minimum 
experience  in  complex  mech 
anism  design.  Must  be  oble  to 
make  own  layouts;  aircraft 
background  preietred. 

DESIGN  ENGINEERS 
MECHANICAL 

Mecharucal  graduates  ot 
equivalent  with  3  years'  mini¬ 
mum.  Must  be  able  to  make 
own  design  analysis  and  cal- 
mlotions.  Familiarity  with 
aircraft  standards  arid  prac¬ 
tice  highly  desirable. 

DESIGN  ENGINEERS 
ELECTRICAL 

Electrical  engineer  ot  physics 
graduate  or  equivalent  with 
2  years'  minimum  experience 
microwave  design.  Must  be 
able  to  make  own  design 
analysis  and  calculations. 
Familiarity  with  wave  guide, 
antenna  feed  systems,  and 
general  microwave  measur¬ 
ing  techniques  required. 

Dalmo  Victor  will  assist  new 
employees  find  suitable  hous¬ 
ing.  &n  Carlos  in  the  Pen¬ 
insula  area  fust  south  ol  San 
Francisco,  is  one  of  the  na¬ 
tion's  finest  residential  dis¬ 
tricts. 


BOWSER, Hc 

Refrigeration  Division 

TIIRYVIllt  •  CONN 


BOWSER 


INC. 


Refrigeration  Division 


dAt*(  *  SfANDASOIZI  ON 


ST  ANn 


Check 
the  spec 

YOU 
have 
to  meet 


StCUfcOvicC 


m 


'PUyx 


COMPANY 


CARLISlIs  PENNSYLVANIA 
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Nfw  rtooucn 

intended  for  U!*e  with  ooax  line-' 
of  either  r>'2  or  75-<)hn>  type.  The 
unit  mea.'ures  4t  in.  x  2i  in.  • 
li  in  It  will  work  with  an>  low- 
ranjfe  d-c  in.xtrument  and  make' 
p<is.sihle  an  inexi>en.xive  mean'i  for 
makintr  mea.surements  of  the  typ«' 
necessary  with  all  mislern  tran*- 
mitter  installations. 


TtPil4i  iw««  law  T/C  *km 


mm  MlarMl  flaW.  CaHi  My  ba  laaalinl 


TOROIDS 


Awawtaf  C  A  C  Nral.  Oar  mm  aragrauiva 
tmmrnn  laacity  tbaraia  tatting  plaaric  teat- 
lag  far  Ibatr  cafliu  traaifaratart,  and  laaad 
ttraalli.  TU(  faafk  raafllaat  caaartag  pra- 
facta  ftia  aaUi  aad  taab  aaf  aiatatara.  Jaft 


aaawiar  raaaart  wkf  Ika  aaoafa  arho  ata 


farafdi  yaar  affar  yaar  ipacify  C  A  C 
Toreldal  Caaipaaaati. 


S«nd  for  this  FREE  bookwt  today. 


HICKMAN  mis..MiS$oun 


Ra<l  iu  ‘aeuii 


.AKRONAI’TK'AL  COMMl  NU  ATIONS 
KyllP.MKST,  I.NC.,  3oi»0  l»oii)rla.' 
Road,  Miami  33,  Fla.,  has  developed 
the  paekatre-type  dual  automatic 
lieacon  transmitter  illustrated.  Kach 
unit  iMiisists  of  two  lOO-watt  traii'- 
mitters  i  or  two  .'jO-watt  transmit¬ 
ters!,  automatic  keyer,  an  automa¬ 
tic  transfer  unit,  and  an  antenna 
tuner  housed  in  two  standard  rack 
cabinets,  especially  desi^rned  fur 
unattended  service. 


KROWNINO  I.ABORATORIK.S,  I.\C.,  Tot! 
.Main  St..  Winchester,  Mass.,  an- 


CASID  TOROIDS 
AND  ilLTIRS 


ipRcWRatUiiR.  Cwtk  KifhtRt 

Q  RdF  Mlit  wtuMd  wmI  fRadoil  coRScHon 

A  CAMRACtnORR  AA^FAf  bo^A^  RAMibI#.  A 
RRodAl  SAtigA  hr  TAAf  AVAfy  fAgAtfRIARAt. 
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ELECTRONICS 

TECHNICIANS 

for 

HAOAR,  COMMIMCATIONS. 
TELEVISION  RECEIVERS 


Needed  By 

RCA  SERVICE  COMPANY,  INC. 

A  Radio  Corporation  of  Americo 
Subiidiorv  for  U.  S.  and  OvcrMOl 


REQUIREMENTS: 

*  Good  Character 

*  Training  in  Installation  or  Mointe- 
nance  of  Rodor,  Communieotions  or 
Telcrition 

*  Give  Full  Details  of  Procticol  Espe 


QuatitieO  Cmdidatn 
win  bw  Iniwnrirwtd  brompity 


COMPENSATION: 

Up  to  S7.000.00  a  year  to  start 

For  OverMOt  Assi9Ament 

With  Periodic  Review  of  Bose  Solory  Thereofter 
Made  up  o# — 

*  Bose  Solory 

*  Overseot  Bonus 

*  Actual  Living  and  other  Eipenses 

*  Accident,  Hospitolization,  and  Life 
Insuronce 

*  Vacation  ond  Holidoy  Foy 


Qualified  technicioiii  teekinp  connection  with 
ieoding  company  havinp  permanent  progrom 
for  instollation  ond  service  of  military  eguip* 
ment,  AM,  FM,  TV  transmitters  ond  receivers, 
and  electronic  devices,  such  as  electron  mkro- 
Kopes.  mobile  and  microwove  communications, 
tbeotre  TV,  write  full  history  to: 


RCA  SERVICE  to.,  Inr. 

Camden  2.  New  Jerstv 


Building 

a 


Successors  to  the  famous  140  series 
amplifiers,  the  new  ALTEC  1400  senes  is 
the  most  versatile  amplifying, 
preamplifying,  miiing  group  ever  designed 
Building  block  design  permits 
combinations  to  provide  2  to  12  mixing 
input  channels— preamplifiers  that  can 
be  mounted  on  the  power  amplifier 
chassis  or  externally— mixing  controls 
that  can  be  mounted  remotely  from 
all  other  apparatus— output  at  line  level, 
when  required,  or  35  to  75  watts. 
Thorough  mechanical  and  electronic 
design  and  outstanding  quality 
make  the  new  ALTEC  1400  series 
perfect  for  every  speech  input 
and  public  address  requirement. 

Iltl  X  VINi  SI,  XOtlTWOOO  31  (Xllf. 
U1  sixth  XVi  .  H(«  roll  13  N(«  TOII 


THE  NEW 
1400  SERIES 
AMPLIFIERS 


ALTEC 


lAMSIMC  CO0POf*TlOM 


PROVIDE  DELAYS  RANGING 
PROM  I  TO  120  SECONDS 

t  EATURES:  —  Compensated  for  ambient  tempera¬ 
ture  changes  from  — Uo*  to  110*  F  . . .  Hermetically 
sealed;  not  affected  by  altitude,  moisture  or  other 
climate  changes . . .  Explosion-proof . . .  Octal  radio 
base  .  .  .  Compact,  light,  rugged,  iner^nsive  .  .  . 
Circuits  available:  SPST  Normally  Open; 

SPST  Normally  Closed. 
PROBLEM?  Send  for  “Special  Problem  Sheet" 


,  'Tt  voirKtertav  •  auMiiTi  AmpeiifS 

12  UTttM  t  ciUKiii;  K/tnca  vanu  ATOBS 

<  vMiinAPntci  JcuiT  n£iV,»Uta/\l  WnO 

Cne/  !  9or  the  sim* 

au%  !  Z7c  pie,,,  lightest, 

cheapest,  cmd  most  compact  method  of  obterinina 
current  or  voltage  regulation . . .  For  cunents  of  .065 
to  6  Amps. . . .  Hermetically  sealed:  not  affected  by 
altitude,  ambient  temperature,  humidity. 

Write  /or  4-page  Illustrated  Bulletin. 


MmPIKITI  CO..  Inc..  561  Broadway,  New  York  12  ,N.Y. 

In  Canada  Allas  Radio  Corp  .  Ltd..  560  King  St ,  W  Toronlo 


CANHOti 

CINTAAiA* 

CINAUUA(.IIAPN 

ClAKO^TAr 

r.OAlVf  IL  outllltfl 

I AONAMC 

OfLCO 

OMARI  MIO 

OU  MOMT  lARt 

fLi<  fRO  void 

blMCNAL  CtMiMT 

(if  Mf  MAL  f  LECTMIC 

(•MriMLff 

HAttHAMLUNO 

HALLK.MAr  Tf  M 

N All OUMAUM 

NICROR 

I  M  C 

IMAULINI 

|A(  RaOM 

irMACM 

JOMNAOM 

IONIA 


R  AINOM 
HItTf  M 

IITTIUUSI 
M  AACO 

MC  MUMOO  AllVIR 
Ml  lAANFM 
Mini  N 

MINNf^TA  mining 

I  W  MIllIM 

MUEllIM 

NATIONAL 

NATIONAL  UNION 

OHMITI 

MRIl  lAlON 

MMIAIO 

OUAM  NICHOLI 

MAOIANT 

MAUiANO 

RAVTHf ON 

Ml  I.AL 

NIOIM 

M  M  f 

RAMA 

AHURI 

RIMMAUN 

SNVDCa 

AOl  AN 
RKRAliUf 
ATAN( ON 

ATMOMHf  NG  CANi  AON 
RUNNI Mf 

r  A(  O 

TAIR  A  NHONI 
T AVION 
1 HORANOaON 
TNIPLf TT 
TUNNI R 


U  T  C 

UNIVINAITV 

UTAH 

VACO 

VALNI  V 

VIRION 

WAiOOM 

WARD 

WARD  IIONARD 
Mf  BATIN 
Ml  ILIN 
Wf  RTON 
MORR  RNOr 
ACfLITf 


^ALMO  RADIO  COMPANY  } 

509'  ARCH  street/  yt  STORES  TO 
PHILADELPHIA  6.  PA.  4  SERVE  YOU  ^ 


^  Wilmm9ton,  Dell,  >  Atlantic  City,  N.  J.  West  Philo. 
L  6th  A  Orange  Sti.  4401  Ventnor  Ave.  6205  Market 


'Write  for  fRlt  moolhir  house 
orgoit,  the  BROADC  ASTIR 
full  ol  news  and  new  products 
in  [lectronics 


ALMO-PINION 

WIU  HiLP  YOU! 


(Especially  When  they're  FREE!) 

If  row  wont  the  host  equipment— ^r  the  lowest  priced 
equipment — to  do  an  electronic  ioh,  you  can  save  time 
and  money  with  a  fRtl  Almo-pinion. 

►  Almo  provides  o  one  source  call  for  oil 
the  top  lines.  You  get  the  impartial 
opinion  of  men  who  know  all  the  com¬ 
petitive  mokes  intimotely. 


You  buy  ot  the  some  factory  prices — 
and  get  lots  of  added  responsible  service 
FREE 


You  save  time.  Just  a  single  call,  wire, 
or  letter  will  help  you  get  the  best  solu¬ 
tion  to  your  particular  problem.  (Or 
we'll  send  you  all  the  statistical  data  on 
all  the  competitive  mokes  if  you  wish). 


If  you  need  electronic  parts  or  equip¬ 
ment,  osk  for  a  FREE  Almo-pinion.  See 
for  yourself  how  you  con  save  time  and 
money  Please  address  your  request  to 
Mr  Smith,  Industrial  Electronics  De¬ 
partment. 


•tiao.T 

■  lILiV 
•Obta 

•  URCtM 

•  UO 

■  USSMANN 


PERHAPS  AN 


nounce.s  the  moilel  ()J-17  oscillo- 
Mvnchro.scope  for  laboratory  use. 
The  hifrh-Rain  vertical  amplifier  has 
a  response  flat  from  5  cycle#  to  16 
me,  extenilinjf  beyond  30  me,  includ- 
inR  the  u.se  of  a  0.2-usec  siRiial 
delay  line.  Two  completely  separate 
sweep  systems  p**rmit  accurate  dis¬ 
play  of  repetitive  phenomena  with 
recurrence  rates  as  hiRh  a.s  10  me, 
or  transient  and  recurrent  pulses 
as  short  as  O.,"!  /t.sec.  Accurate  time 
measurements  may  be  made  by  use 
of  0.1,  1.0,  10  and  100-/tsec  timinR 
markers.  One  compartment  of  the 
five-unit  cabinet  is  provided  for 
IM-rmanent  installation  of  an  O.scillo- 
Kecord  camera. 


Icoati.M#) 


SoiiHilivi*  Kriuy 


.As.skmbi.y  rKolUXTS,  iNC.,  ChaRrin 
Falls.  Ohio.  Series  1816  is  a  sensi¬ 
tive  relay  with  heavy-iiuty  ratinRs. 
The  coil  is  lo.iMlO  ohms  and  o|)er- 
ates  on  5  ma  d-c.  ('ontacts  are  snap 
action  and  will  handle  15  amperes, 
115  v  or  7.5  amperes.  230  v  a-c. 
OesiRneii  for  hiRh  differential  be¬ 
tween  pull  in  and  drop  out  the  relay 
is  normally  hiRh  sjieed  in  action. 
Contacts  are  spdt  or  dpdt. 


Kaniloni  Noiiie  (FOiierulors 


Kay  Ki.ki'TRIC  Co..  Maple  Ave., 
Pine  HriMik,  N.  ,1..  announces  the 
microwave  .MeRa-Nodes,  a  series  of 
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Nfw  riooucTS 


Engraving 

Profiling 

VERTICAL 

Milling 


Her*  it  the  most  versatile  machine  .  .  . 
So  simple  ta  operate  by  unskilled  labar. 

~i  nf»fr  hermett 


This  heavy  duty  bench  type 
model  covert  o  larger  en¬ 
graving  area  than  any 
other  machine  of  its  kind. 


yciAf  U C D li CC 

ncff  n c iim c  j  N*«  Yorii  3.  N  Y 


Nom« 


How  many  times 
have  you  heard  somebody 
that  ought  to  know  better 
say  something  like  that  about 
motors,  pumps,  compressors  or 
what-have-you?  And  how  many 
times  have  you  heard  somebody 
else  say,  "Oh  yes  you  can! 

I  saw  just  what  we  need  in 
Blank  Company's  ad  yesterday  * 
Advertising  pages  in 
this  magazine  are  packed 
with  neu-t  about  your  hiininsM 
They  contain  information 
about  products  and  services 
designed  to  help  you 
do  your  job  quicker, 
better  and  cheaper. 

To  be  well-informed 

about  the  latest  development* 

in  your  business, 

your  industry... 

end  to  stay  well-informed .«« 

reed  all  the  ads  too. 


Lon9  tK«  world't  most  popwlor 
OKtIlograph,  tK«  Typo  S-t4  ^ 

hoi  boon  ^ 

to  oMoctin^  do- 

mondt  of  modorn  roioorch  Tho 
N(W  Typo  SMC  Economy' 

Ouillogroph  u  tho  to 

oporoto  tho 

moit  vongtilo  in  oppikotton  No 
roioorch  or  toiting  loborotory 
compioto  without 

•  Wido  rongo  of  folvonomotor  ^  I 

typot  ond  choracfomtkt.  Notwrol  M 

frogwonciot  to  10,000  cpt.  oonoi- 

to  $0,000  mm  por  mo; 
itnglo  ond  polyphooo  wottt. 

•  Frockion  opticol  tyifom  for  vory 
high  writing  ipoodt  ond  high* 

gwolity  rocordi.  *  Intornol  motor  ond  goor  rodocor 

O  Continwout*drivo  mogotmo  for  ihock  mountod  ond  vibrotionlott. 
rocordi  to  100  or  200  foot  long.  *  light^iockot  oporotion. 

0  Wido  rongo  of  rocord  ipoodt  *  Ooylight  looding  ond  wnlooding. 

Any  of  f  tpoodi  ovoiloblo  by  *  Automotic  trontiond  rocording 

ihifting  tinglo  ootornol  bolt.  ottochmonti. 

Stondord  ipoodt  40,  20,  10,  4,  *  Compioto  lilt  of  occoiiortoi  for 

2,  I.  0  4,  0  2  ond  0  1  in./ioc.  oxtromo  voriotility. 

FOR  further  information  WRITE  FOR  iULLETIN  201  G 
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Nfw  MODUCrS 


TH#  MPt  3  mmiotwr*  dirnom«i  ond  micropHon*  Hot 

•  «v«d«  rong*  fr*qw«ncy  r*tpoft\«  cKa'0<'t#r<.»(tc%.  mom 

fo  m»d  flo*  t>y  tK«  Pot*nt«d  P»rmoAwa  O(owtt|col  damping 
method  o  fof*n«»d  v<rif«  coit  Wns'tivity  1  13  db 

m  6  cc  €owpl*r  wi*H  1  m  «  mpwt  Ow'oM  dtom*t«r  1 
H«igKt  Con  b«  twppimd  witH  mmiotwrv  input  or  output 

trontlormori  m  ony  impodoncv 

Ti^ond  13  Trontformvrt  ond  Thi>tr  tub 

m.motwr*  v^itt  provid*  pu«»rr  vl^iCivncy  from  80  90%  jwith 
H>gH  «u4tug»  b(#okdo«>n  <horoct#ritt|<t  ond  e«trvmoly  lo'rr 
tutcvpt'biiif y  to  »l«itro1>ttc  d»**r lOf otiort  frrqu^ncy  retpont# 

I  *  3  db  from  too  to  8000'-  impodon<»t  up  to  200  000 
oHmt  ond  *>nd'ngt  w^th  mdodiw*  w vo< tonctfV  up  to  On« 
mogoHm  Idvol  for  ut«  «»>th  P»rmof1u<>  mitrophonr  rocoiwr 
-.-nitt  ond  Hoodtott 


Mod#/  MP0  3 


Mod#/  T I 


Mod#/  T2 


Comports 
wifb  ony 
12*  sp#oli#r 


Thti  ov#rogt  toboroto 
ry  r#%pont#  cwrv#  of  tH# 

P#rmo8u«  8T  8  1  prov#s 
tHot  <t  (ompor#t  wttH  tH» 
fin#«t  tp#ok#rt  f#gard 
i#%%  of  tt»#  or  pri<#  • 


ar  a  i 

fight  /rnh 
Sp#ofi#r 
».fH  fHt 
8/u#  Cort# 


iOUNO  IN  OISiON 

PERMOFLUX  CORPORATION 

4*00  m  0«*ND  AVI  CHKAOO  1«  III  •  IM  I  VIlDllOO  ID  .  OliNOAll  S.  CAlll 


random  noine  Ki'neratorii  designed 
to  produce  a  known  output  noise  in 
the  frequency  range  of  2,600  to 
12.400  me.  The  following  wave¬ 
guide  sizes  are  available:  K(i46  U, 
K(;49  r.  IwoSO  U,  RG51/U.  RG- 
52/U.  Over  the  operating  range, 
the  vswr  of  each  generator  is  less 
than  1.1,  with  the  exception  of  the 
RG.50  U  guide  whose  vswr  goes  to 
1.19  over  aljout  20  percent  of  the 
f resiliency  range.  Noise  output  of 
each  generator  is  1.'>.84  db  above 
thermal  noise  at  a  waveguide 
tem|)erature  of  82  G. 


„  l~xh/mopM/x 

lor  Ik*  NEWEST...FINEST...M0ST  SENSATIONAL 


l,ow*r r<M|ii«‘ii«'y  l,oili« 

I'NITKO  TRANSKORMKR  ('<)..  l.')0 

Varick  .St..  New  York  13,  N.  Y,. 
have  developed  a  line  of  Hi-Q  coils 
for  subaudio  frequencies.  These 
coils  have  high  LJ  and  stable  char¬ 
acteristics  for  frequencies  from  (1. 1 
to  Iti  cycles.  .A  typical  unit  provides 
an  inductance  of  3(M),(100  henrvs 
with  of  10  at  0. 1.-)  cycle  and  G  of 
30  at  O  .'j  cycle.  It  is  designed  for 
a  l-vo|t  a-i',  0.1 -ma  d-c  circuit 
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TkmSmrndmd 

wkitk 

Otk0r$ 
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MEMO  TO 
DESIGNERS 


THE  PATH  OF  MOST  RESISTANCE 
FOR  ELECTRICITY  v\\wv  IS 
THE  PATH  OF  LEAST  RESISTAHCE 
for  your  PURCHASING  AGENT 


Were  Talking  About 

JELLIFF^^HOOO 


Ihi»  nt‘v\  resistance  wire  is  almost  too  ^imhI  to  be  true.  Not  only  is 
the  Resistivity  l(KX)  ohms  cmf  (48'  i  higher  than  that  of  the  widely- 
used  nickel-chromiums),  but  it  also  has  such  outstanding  mechanical 
and  elcxtrical  properties  that  it  can  easily  replace  several  other  alloys 
now  being  used  in  the  smallar  gages  for  precision  resistors. 


AUDAK  COMPANY 

500  St**  Ave  HHH  Nrw  York  16 

Juu  U  J9JS 


Ihis  means  simplified  prtKuremeiii, 
sttick  and  inventory  procedures  — 
more  compact  precision  resistors  — 
lower  cost  and  longer  life  for  the 
finished  product. 

For  the  full  story  of  Alloy  l(MM), 
write  for  Bulletin  I" 


JELLIFF 

MANUraCTURINQ 
COarORATION 
SOUTHPORT,  CONN. 


HERMETIC 

SEALING 

COMPONENTS 


Turn  on  55  ft.-candlei^off  ai  55 
ft  -candlea^indrprndcni  of  tsmr 
of  day  or  weather  rondittona- 
Low  Aral  coat— nrcligible  main* 
(rnance. 

5000  watfa  contact  capacirv. 
0«er  20.000  in  uac  for  tower  arKf 
street  lighiinj:. 

f^omplete  detaila  aaaitahir  aak 
for  Bulletin  65505. 


pint  are  bent  The  entire 
ataembiy  la  eatremely  riftid.  For 
.  jmptete  data,  rail  or  write 
tor  th«’  E  I  illustrated  brochure. 


ELECTRICAL  INDUSTRIES 

44  SUMMER  AVENUE  •  NEWARK  4,  N  i 
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/ 


applications.  Both  units,  types  TP- 

12- A  and  TP-13-A,  feature  sinjfle- 
pha.se  input,  hiKh  current  capabili¬ 
ties  and  low  ripple.  The  TP-12-A 
can  supply  300  to  900  ma  at  275  to 
300  V  with  a  maximum  ripple  les.s 
than  0.01  v  peak-tiv|)eak.  The  TP- 

13-  A  can  supply  0  to  300  ma  at  275 
to  400  V  with  a  maximum  ripple  of 
less  than  0.05  v  peak-to-peak. 


Keuiii  i*eiito«l(‘ 

Radio  Corp.  ok  Amkrica,  Harrison, 
N.  J.  Ty|H‘  5890  is  a  lowH-urrent 
beam  pentode  of  the  remote-cutoff 
type  intended  particularly  for  the 
Voltaire  regulation  of  h-v  d-c  power 
supplies.  It  has  a  maximum  il-c 
plate-voltaire  ratinir  of  30,000  v,  a 
maximum  d-c  plate-current  rating 
of  500  /la,  and  a  maximum  plate- 
dissipation  ratinjr  of  10  watts.  The 
h-v  insulation  retpiired  for  its  in¬ 
tended  service  is  obtained  by  the 
use  of  a  double-ended  structure 
usinir  a  suitably  iiesi>rned  electron 
irun  consisting  of  a  thermionic 
cathode  and  three  irrids.  The  plate 
connection  is  made  to  a  small  cap 
at  the  end  of  the  bulli. 


Tkr  TrnnrvZplirrt  Altitude  Chamber  tho»n  here  wat  built  to 
run  enrironmentol  te^tt  on  oircroO  electrical  componrnM.  in  ac 
cordance  with  4106$  I  Condition*  met  Group  10  (hiqh  temp 
tcittV  Group  20  (low  temp  teiti).  Group  }0  (humidity  tettfl,  and 
Group  40  (hiqh  altitude  ttcMl  Specified  ronqe  from  — I0)'F  to 
i  700  F  Relotire  humidity  20%  to  95%  Altitude*  to  85,000  ft 
Site*  from  1  cu  ft  to  wolh  in  room* 


Experience,  hard  aiul  practical,  is  the  reason  why 
Tenney  can  buiKl  te  st  chambers  to  meet  the  toughest 
industrial  and  government  specihcatictns.  Standard 
Tenney  units  accurately  control  mildew  resistance, 
altitude,  ex  plosion -proof,  liquid  immersion  and  other 
tests.  Basic  systems  can  bt'  combintd  for  complex  con- 
ilitions.  Tenney  program  control  assures  absolute  fidel¬ 
ity  in  changing  times  anil  conditions;  electronic  con¬ 
trollers  provide  high  precision  regulation.  For  literature 
and  fuitlier  information,  write  to  Tenney  Engineering, 
Inc.,  Dep't  A  2b  Avenue  B,  Newark  5.  New  Jersey. 


Swffji  uiiti  >lark«*r  (*4‘ni‘ritUtr 

Kay  ElK(TRIC  Co.,  .Maple  .\ve.. 
Pine  Brook,  N.  J.  Model  KFP 
Marka-Sweep  i.s  an  all-electronic 
sweep  and  marker  generator  e.spe- 


Mofiwfoctwrvft  ol  f9mp0rofyr9. 
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ELECTRIC  HEATING  UNITS 


VULCAN 

ELECTRIC  COMPANY 

\  DANVERS  lO  MASS.  / 


[VULCAH] 


SPECIALISTS  IN 

ELECTRONIC  GEARS 


Save  Time,  Save  Money  .  .  .  Use  Rogan's  Interchangeable 


COMBINATION  KNOBS 


Wtde  Selection  Avoiloblc  From  Stock  Molds  ...  No  Tool  Ckor9e  .  .  .  Fost  Deliverr 


tl-1000  CKMtcIlfOII 

trondtd 


Illuotratlon  thowt  two  ol  Iho  moay  comblsotloii  brondod 
knob*  trom  Roqoa'o  hug#  oolocdon.  AeaUoblo  from  stock 
with  assoiiod  markings  roadUy  adoptoblo  to  oloctrooic  ond 
othor  rolotod  oquipmont.  Con  bo  turnishod  In  motchlng  or 
contrasting  color  combinations.  Supplios  Irom  slock  molds, 
no  tool  charge.  Fast  dolieory.  low  cost.  Sond  lor  comploto 
dotoils. 

ROGAN  BROTHERS 

( ompretiion  Mohlm  a$iJ  HramJert  of  Pfaslit$ 


Wntt 
fo€  New 
Bulletin  104 
Shooing  How 
Bogan  Knobs 
Can  Help 
Soire  Your 
Knob 
Problems 


HEART  OF  A  TIP  JACK 


FINNED 

STRIP 


Johnson  Design,  MeUridK  ' 
Mc«n  Longer  Li(e<  Belter  Service 


N««t  tims  you  nood  Tip  Jacks,  romombor 
tho  two  important  advaotagot  JOHNSON 
T>p  Jacks  oltor. 

First,  contact  in  tho  JOHNSON  Tip  Jack 
is  mad#  along  tho  ontiro  longth  ol  tho 
phono  tip  or  tost  prod,  and  romaias 
unchaagod  dospito  iasortioa  of  orsrsiso 
tip.  oxeossirs  binding  lorcos  or  long  uso. 
Socoad.  JOHNSON  usm  hoot  troaiod  boryi* 
Uum  coppor  coatacto  which  romaia  smooth 
octing.  haro  low  rosistanco  and  rstain 
high  spring  tonsion. 


Tho  insulotod  stylo  with  strong  moldod 
PloskoD  hood,  (illustrotodl  lo  arailablo 
in  ton  ottractiro  colors.  Thoy  aro  also 
arailablo  without  hood  for  mounting 
diroctly  in  oguipmoni.  cm  wsU  cm  in  a 
rorioty  ol  othor  typoo.  In  oU  ol  thorn 
JOHNSON  machinod  parts  aro  ol  highoot 
quality,  with  clooo  fitting  Ihroods.  smooth 
tinish,  platod  to  comply  with  ony  spoci- 
lications. 


JOHNSON  makos  many  othor  lacks  and 
plugs,  such  os  "banana"  stylos  lor  mili¬ 
tary  or  commorciai  applications,  as  woll 
os  plug  and  lock  board  assomblios.  con- 
noctors,  otc.  Manutactursrs  oro  inritod 
to  writo  lor  troo  samplos  dnd  catalog 
information. 


Although  othor  Tip  Jacks  may  look  Uko 
thoso  mods  by  JOHNSON,  only  JOHNSON 
oflors  you  hoot  trootod  bsryllium  coppor 
contocts  ol  this  unigus  dosign. 
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2649  N.  HOWARD  STREET 
PHILADELPHIA  33,  PA. 


HIGH  QUALin  WORKMANSHIP 
REASONABLE  PRICES 


SPEEDY  DEUVERY 


Am*(tco«  CreYt*» 

^04  f4|w<pm«nt 


SQUARE  WAVE  GENERATOR-Model  SGS  An  incipcnti**  tlcp  trcqucncir  typ«  iquort 

vox  generator  tor  accurote  kigti  tpced  leeting  ol  retponM 
ckarocteriilict  ot  >ide  bond  amplitten,  vide  bond  okiHo 
Kopti.  telerition  ndeo  omplitieri.  etc 


—  FfATURES  — 

1  Fire  tiled  output  txqueneiee  ot  SO.  tOOO,  10,000.  100,000 
ond  SOO.OOO  r  P  S 

2  Indiriduol  colibration  control  toi  each  trequency 

3  Kite  time  OS  microtecondt 

4  Output  roltoge  0  8  to  8  roitt  pcoh  to  peak 

5  Small,  compoct,  portoble — completely  AC  operated 


SIZE  *'  •  n''»  11'; 


WEIGHT  20  Ibt 


*  INSUUTION  RESISTANCE  TESTER-4Aodel  M05  A  tmoll  compoct  portoble  battery 

operated  intulation  retittonce  tetter  employing  a  high  quality  ribrotor  pover  tupply  ot  o  tource 
I  ol  high  potential  Operotet  completely  Irom  two  tmoll  tell  contained  I'l  mlt  bottenet  Totol 
‘  current  drain  only  IS  milltomperet 

*  —FEATURES  — 


1  Retittonce  Range — SOOO  megohmt  ot  2000 
•oitt  DC  potential 

2  Meter-  4'i"  rectangular  type  with  3’i" 
Kole  length 

1  Smoll  and  light  in  weight 

4  Pronded  with  leather  ttrop  tor  carrying 

5  Operotet  completely  tram  two  tell  contained 
tcole  rolt  dry  bottenet 


SIZE 

'*  a  54a"  a  6” 

WEIGHT 
2  Ibt. 


AUDIO  OSCILUTOR-Model  TE200K 


C*vcr«9t  20  <v<Ui  !•  200.000  cycitt  m 
foiK  roup** 

fpcqiMiicy  Dipl 4**  dwincTer,  direct  rtPdin^.  viHi 
pIPMtflrv  drivt 

OntpRft  >  10  Vpl»«  fnoiipnwm 

Cplibrotion  AccMfOcy  *  dioi  Mttmg  ifidicohon 

Oittorti*fi  1^  *8  !•%«  ocrots  stondord  Food  oT  ony 
trvdiMncv  Mltiiig  pnd  dt  dfty  ovtp«t  veltdgr  yp  to 
moiimym 

Hum  Mifiys  50  Di  dr  b«tt«r 

StOMdord  Lodd  1000  oAms 

Arcqyvncy  Ictponse  *  1  DI  from  20  fp  200  000  CPS 
Drift  2%  Pt  btttvr 

SPfClAL  FEATURES 

1  CldcYfOdrceUf  rdfdloted  pover  supply  for  sfoble  operotioii  under  varyttig  line  vdltage 
condrftons 

2  No  tldCtrolytK  copocitors  ore  us«d 

)  Designed  for  ttoble  continuous  operotion  under  tbe  most  odverse  conditions 
4  Mounts  Id  stondord  rcloy  rock  or  toble  cabinet 


cially  suitable  fur  pruductiun  align¬ 
ment  of  tv  tunern  and  overall  aliijn- 
ment  of  complete  receivers.  A 
12-pu.'iition  channel  switch  wlect-t 
extremely  narrow  pip-type  crystal- 
po.sitioned  picture  and  sound  car¬ 
rier  markers  a.'«  well  a.s  the  desired 
15-mc  wide  .nwept  oscillator  output. 
Sweep  outputs  are  from  maxima  of 
approximately  0.5  v  for  the  70-ohm 
unbalanced  output  and  1.0  v  for  the 
300-ohm  balanced  output  down  to 
minima  suitable  for  alitrninir  the 
most  sensitive  receivers. 


TruiiMiiillin^  Tube 

CiENERAi.  Ki.futric  Co..  Syracuse. 
N.  V.  Ty|M*  (il/-5l>80  transmittintr 
tube  is  (lesitrned  for  use  as  a  power 
amiilitiei  in  transmitters  for  lonjr- 
rany'e  navi^'ation.  The  tube  is 
forced-air  ccwiled  and  may  be  oper¬ 
ated  at  maximum  ratings  at  fre- 
(pa-iu  ies  as  hiirh  as  5  me.  In  pulsed 
r-f  power-amplifier  service  it  can 
deliver  a  peak  power  output  of  00.- 
(1011  watts  at  1.5,000  volts  under 
typical  iip«-ratinjr  conditions. 


Wo  mainloin  a  Fully  oquippcd  laboratory  oiiibracing  the  tintti  in  modern 
high  qunlity  teit  initrumonli — complot*  tocilitiei  tor  toting  every  type  ot 
equipment  manutoctured — tocilitie*  tor  temperature  and  humidity  teitt  trom 
— SO  F  to  t  IAS  F  and  humidities  up  to  9S*. 

Tohe  advantage  ot  our  IS  years  ot  esporionct  in  the  Specialised  Electronics 
Field  We  ere  one  ot  the  eldest  commercial  monutocturers  ot  ttucleonic 
Instruments  ond  Copocity  Operated  Electronic  Burglar  Alarms. 

IS. 000  SQ  FEET  OF  FLOOR  SPACE  AND  A  MODERN, 

FULLY  EQUIPPED  PLANT  TO  SERVE  YOU 


FOR  further 
DETAILS  WRITE 


EL-1R0NICS,  INC. 


2649  N.  HOWARD  ST. 
PHILADELPHIA  J3.  PA. 


V-T  Miilliiiu'tcr 

.Mii.i.ivac  iNSTRl'MENTS,  Box  3ll2T. 
New  Haven,  Conn.  Type  MV'-73K 
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STancOR 

TRANSFORMERS 


WRITE, 

inquiries  promptly  answered 


t‘n|iinccr%  and  m4nu(4iturrrk  in  thr 
rjdiit.  rle<iriijl  and  rlrtinmic  6rld»  arc 
finditiK  m  I  AVI  II-  rhc  prcii^  qualiiirt 
lallrd  tor  in  ihcir  tpriificitMins  .  .  high 

compfc^tivc  and  diciraric  Mrength.  low 
moitiurr  absorption  and  rcaiManir  (o  roc. 
tumr^.  acids,  and  high  heat  I  hi  caieed 
ingl>  low  loss  factor  of  I  AVI!  I  plus  its 
rsccllent  wtukahili(>  makes  il  ideal  tor  all 
hiith  frrqurno  applicatiims 


i  rtmhiftt  tielMli  om  rtauest 


ANNOUNCING  the 

RAWSON-LUSH 

Rotating-Coil 

GAUSS  METER 


Tmy  cod  (opproi  3mni  diometer)  rototes 
in  the  mognetK  fiold  to  be  meosured 
The  soltogc  generoted  it  rectified  in  o 
syncbronowi  rectifier  and  deflecH  0  Raw- 
son  higb  sensitivity  voltmeter  with  KOle 
colibroted  in  kilogousses 
ftATUklS 

II  eiMpto  •mmttat  grtaelptM.  siMyl*  U  •nlMnhi. 
2l  CnaiiMt  ai«i  Jvst  iwafar  aaO  tM 

RTofco  anti. 

3)  nanfcs  S  4/1.2  4/12/40.  I2t  kilctaiiMM.  all  — 
•••  iMstraaiaal 

4)  PraelicaJlir  aalnt  MMaartaiant  af  Aaie. 

Si  Caa  a«  lasarlce  la  aajr  aag  «l4«r  taaa  *4**  aai 
will  raara  tlM  eaaiar  al  ir*  Oiaaiatar  tap.  Call 
praiarlae  ap  statlaaary  aatar  laMap. 

S>  Maasara*  tfiractlaa  at  flaltf  aa  wall  aa  lataaalt> 
7l  (saaraataaO  aecaracy  IS  ar  Pattar 
•  »  Law  pHca  Si2S  rawplata  wita  •aCar. 

RAWSON  ELECTRICAL 
INSTRUMENT  COMPANY 

111  Pottar  St.  CnmbrMga,  Mmp. 


STANDARD  TRANSFORMER  CORPORATION 

3S7t  IlSTON  AVfNUi,  CHICAOO  It,  IlllNOIS 


STEATITE 
CERAMIC  i 


Specified  as 
original  components 
by  the  biggest  radio 
and  TV  set  makers 
in  the  industry. 
They  have  to 
be  good! 


Otto#  A  V</or*i;  C%orronoo<jo.  r«.nn 
*  rfho»^.  Mo'.t  •  ChKoqo  *  los  Anq*lr» 
New  Yo'k  *  PhilodelpK'O 


D.  M.  STEWARD  MFG.  COMPANY 


add  REAL  TENSION  CONTROL  tp 
COIL  WINDING  OPERATIONS  ^ 


PAMARGO 


Wire  DeRaaling  Tensions 
on  Your  Present  Machines! 


Pamarco  DeRaaling  Taoiiocia  tneranaa  tha 
aAciancy  of  coil  winding  dapnrtmanta  ta  two 
important  waya.  Production  quantity  ia  in> 
rraaaad  bacauea  each  machine  accomoio* 


lataa  more  cotia  and  can  often  oparata  at 
higher  winding  apeada.  Production  quakly 
ta  improved  barauaa  Pamarco  free*ruaning 
action  practKally  aliminataa  wire  breakage 
end  aborted  tuma.  No  apecial  akill  or  tools 
are  required  to  operete  Pamarco-equtpp^ 
winding  machtnea.  Semple  thumb  screw 
ran  be  art  instantly  for  any  wnre  gauge. 
For  all  tha  facta  on  money-saving  Pamar- 
CO  DaRaalara.  fust  call  or  write.  Com* 
plate  data  wnll  reach  you  promptly! 


Monufaefured  ixcluslvely  by 

PAPER  MACHINERY 
&  RESEARCH  •'  INC 

1014  OAK  ST,  ROSEUE  NEW  JEtSET 


fCMttmiiH) 


Nfw  fftcoucn 


diation  instruments 
the  modern  tempo 


vacuum  tub^  multimeter,  which 
measures  voltaKe,  current  and  re¬ 
sistance,  combines  unusual  vers¬ 
atility  with  hijrh  sensitivity.  It  has 
a  full-scale  sensitivity  of  10  mv  for 
d-c  and  a-c  voltaire  measurements. 
In  the  hi>rh-fre<juency  rantre  up  to 
300  mejracycles  it  has  a  maximum 
.sensitivity  of  25  mv.  Its  current 
rantre  is  between  1  and  10 
arnfM-res.  As  an  ohmmeter  it  can 
measure  from  0.5  ohm  to  2,000 
meKohms.  The  in.strument  is  equip¬ 
ped  with  three  proWs. 


The  New 

Roentgen  Rate  Meter 


I  Dir  nr«  K<iTn(>:cn  Kairmrirr  has  hrrn 

I  lirsiicnrd  lo  induaie  rale  of  licani 

in  roeniKriis  per  minute  Iwu 
priihr  srleilioiu  arc  iitferrd,  rath  In 
fiHir  ranKC'  of  inirnsiii,  one 
;  III  Ml- IIS),  ilir  other  so- iiKi- Son- iiHSt  r 

l>rr  iiiitiiiir  and  fsiih  ma\  he  u>ctl- 
intrrihaiiKcahli  with  the  same  nieiet 
<  alihraied  in  the  inlernaiional  r.  the  iii»irumenl  pro\i«lr%  a  mrant  lo  make 
aiiiirair  anil  quick  deterniinanont  ett  lirani  inirntili  for  mans  lalioraiors 


The  New 
Model  389 


l*oH<*r  Kr«*qupnry  .Vinplifipr 

Kkithlitv  Instbi'MENTS,  1507  War- 
rensville  (’enter  Road,  Cleveland  21, 
Ohio.  Mmlel  105  .Meter  Matcher  is 
a  power  frequency  amplifier  that 
will  develop  150  volts  rms  across  a 
2,000-ohm  resistive  meter  load  and 
adds  only  a  0.15-percent  maximum 
error  to  the  measurements.  Output 
and  input  voltapres  are  in  phase 
except  for  the  small  displacement 
caused  by  the  meter  current  in  the 
internal  output  impedance,  about 
O.OOti  dejrree  for  a  2,000-ohm  re¬ 
sistive  load  at  60  cps.  Detailed  in¬ 
formation  is  K'iven  in  a  recent  four- 
pa»fe  bulletin. 


«icihlr  Slid  \rrNjlilr  hria  iidninM  \ur%e\  mrirr  intorporaiinii  new  lea- 
lures  and  adianiai;e<  in  a  |>i>riahlc  inorumeiii  Die  desii-n  pri)\idc%  cum 
pad.  Ii(|hi  weifihi.  waierprisit  iicnslrudicin  which  meeic  >e»Tre  miliiarv 
rii|;i:ednr»i  and  lorruouii  reMdani  rrquiremenis  li  adapic  ilcelf  fur  cenci- 
lue  rcadini:  laKiraiuri  measiirriiiriio  a«  welt  ai  fur  held  meacurenienii. 


100  and  200  r  hi-intensity  chambers 
used  with  Model  392  charger 

Die  -Mudel  Vli,  |i>Kkri  luiii/ainsi  ihanilier  u  drM|;ned  lu  nieel  ihe  need 
lur  a  luiiipad  dtprndahle  ihaniher  lur  meacureiiirnt  uf  railiaiiun  in  ihe 
lis>  r  and  .’ini  t  iaii|:is  Du>t  ihamlierc  uHer  aiiiiraie  readiiific  uf  liii;h 
inieiuiii  ai  eiieri;i  reepunwe  ul  lO  K\  .nid  aKwe.  retiahie  lur  hi|:h  d<wai:r 
and  are  lamiirr  priHil. 


DI’NCAN  and  1JAYI.EY,  iNC.,  785 
Hertel  Ave.,  Buffalo  7,  N.  Y.  New 
I’.M  series  hysteresis  clutch  is  cap¬ 
able  of  synchronous  ojH>ration  with 
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Product 


Compare 

for  results! 

Compare 

for  price! 

•nd  you'd  cKoot# 

I  tk«  GREEN  ENGRAVER 


HMiatire  bearugs 
are  obtaiaablc 

and  at  MO 
EXTRA  COST 


The  major  development  of  the  decade  in 
anti-friaion  bearings  made  possible  by 

4c  Production  skill  and  "knou’-bou’." 

4c  The  last  word  in  machine  tools  and 
equipment. 

♦  Precision  grinding  spindles  of  100,000  rpm 
and  more. 

RiSUlT: 

The  smooth  performance  and  accurate  geometry  of 
GROUND  Bearings  it  now  available  in  sires  as 
small  as  1  mm  (.040")  bore  x  •■•s"  O.D.  with  the 
millionths  inch  refinement  of  ABEC-7. 

"Ika  tmallmr  Ska  kamrimg  tfca  bettar  it  rams." 

New  Hampshire  .dHUrto  Ball  Bearings,  Inc. 


The  Green  Elngraver  uffers  Rreat  speed  and 
ronvenience.  Quirkly  ruit  np  to  four  line* 
of  letters  from  3  64*  to  1"  on  curved  or  flat 
surfaces  whether  made  of  metal,  plastics  or 
wood  .  . .  operates  by  merely  tracing  master 
copy — anyone  can  do  an  expert  job.  Special 
attachments  and  engineering  service  avail¬ 
able  for  productinn  work.  Just  the  thing 
for  radio,  electronic  apparatus  and  instru¬ 
ment  manufacturers. 

Sar  soelHy  ansrevliss  on 
e  fanels  e  Nsms  States  e  Stales 
•  Dials  #  Lsasas  •  Meigs  e  lastramants 

.  .  .  also  dors  routing,  profiling  and  three 
dimensional  modeling. 

*Prtrs  Sora  me,  mesjsr  eeg  ,,eHel  aerS 

hajam$  gsriMvs. 

GREEN 

WERVffMA  INSTRUMENT  CO. 

ISJ  Salnam  Ava. 
Camgrlgfe.  SAass. 


Reterhereugh,  New  Hempshiro 


Microwave 

Transmission  Problems 

are  a  cinch  with 

Waveflcx  Waveguides 


SHIELDED  TYPE 

PLUGS  &  SOCKETS 


SUmjiO  IN  I  AND  S 

coNTAa  rrm, 

101  Series  can  be  fiir- 
nithad  wHb  V4'.  J90*. 
5/16*.  H'  or  Vfi'  far- 
rUa  for  coble  entronca. 
Knwclad  nut  sacuraty 
fostans  unit  togaMsar. 
rivgs  hove  caroaiic  In- 
sulation  and  sockets  hove 
bokalita.  OuoRty  eon- 
struction.  Fine  finish. 
Assembly  nsaati  Navy 
spacillcations. 

For  fuR  datols  and  on- 
ginaaring  dote  ash  for 
Jonas  Catalog  Na  IF. 

JONES  MEANS 
PkovM  QUALITY 


The  Vi'AVEFLEX  waveguide  incorpo- 
rates  a//  of  the  advanlagev  of  rigid  wave¬ 
guides  while  offering  the  addiiional 
tealure  of  Acxihiliiy.  Dcvignerv  of  radar, 
1.M,  and  tclcvivion  tranvmivvion  equip¬ 
ment  have  discovered  ihai  this  combi¬ 
nation  of  properties  simplifies  many  ol 
their  design  problems. 

^'.WEFLLX  waveguides  offer  lower  ai* 
teotualion  loss,  excclicni  impedance 
match,  and  extreme  flexibility  wiihoui 
loss  of  efficiency.  They  are  made  in  ac¬ 


cordance  with  loini  Army-Navy  spccih- 
cations.  Let  us  work  with  you  in  devel. 
oping  special  waveguides  fur  your  spe¬ 
cial  applications. 

Literature  on  request 
Tl TEtLEX,  INC. 

410  Frelinghuyt«n  Ave.,  Newark  5,*N.  J. 
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New  Miniature 
Insulated  Terminals 

to  help  your 
miniaturization  program 


1158  1 

•  , 

It'**'"* 

k  “'a:i 

li 

1  ® 

^  »1‘ 

1 

i 

iflSsssi 

I  zero  ulip.  It  proviilM  a  stable,  lontr- 
jlife,  |iro|>ortional  clutch  means  that 
,  can  deliver  desired  torijues  continu- 
i  ously  for  triven  levels  of  control  cur¬ 
rent  indeiM*ndent  of  slip-heat  loss. 
I  Frai  tinnal  horsejKiwer  units  up  to 
I  t  hp  are  available  for  industrial 
I  work  such  as  tension  control,  ma- 
1  chine  tool  drives,  dynamometers, 
and  various  duty  cycles  requiring 
continuous  hiy'h-heat  dissipation  as 
‘  well  as  synchronous  drivinK  upon 
lemainl 


Feafurmu  extremely  small  si/.e  com¬ 
bined  with  exe*-llent  tlielectru-  prop¬ 
erties.  tbr*s-  new  miniature  uisulat«Ml 
termiiiulM  are  now  available  from  ('Tt'. 
t  1  ►••sujned  to  nus-t  the  ri'<|uirements 
~  «if  the  miniaturizatuin  programs  now 
Is-iin;  carried  out  by  manufacturers  of 
eU'ctrical  atid  electronic  ei|uipm)-til , 
the  lermuials  ctim*'  in  thr»s-  letiKlhs  of 
(belis-tnc  anil  with  \oltaKe  br*-akdowii 
ratmifs  up  to  .'iMIMI  \olts.  In  udiiition. 
.  they  have  ati  extremely  low  cap.ici- 
1  tatice  to  t^routid. 

’  Till'  XlUMtXA  IS  the  smallest  ter- 
~  mitial,  hu\  itiK  an  oser-all  lieiKbt  of  only 
j  thris‘-»uk:ht  lis  of  an  iticb  including  lu>;. 
Insulators  are  urade  I.-o  <s-ratiiic,  sil¬ 
icone  impreKtiated  for  maximum  re- 
aistamv  to  moisture  atid  futiKi. 

All  terniuials  have  hex-tyis-  moutit- 
inK  studs  with  :t  IH  thread  or  .1  41'  <  >1) 
met  style  mounting.  Moutifiiij;  studs 
an-  cadtniutn  plated.  termitiaLs  an-  of 
bnuht -alloy  plated  brass. 

Write  (or  additional  data. 


Split  T#«m««sal  Oowbl*  Inti  ^ 
iw9*  Iwpt  ftoordi  two* 

custom  itr  standani  the 
fluaranU'cd  oonponents 

CAMMIOOl  TMItMIONIC  COt^. 

4l7  A*»  ComtHixip*  St  Mott 

W*ttCoot*  S*«<h  Ma«n*0«n*d  ty  f  V  l4»6*r*t. 
50(4  %••««<•  tUd  iot  Ait9»lg».  Col<to«n«a 


AI.I.KN  II.  In  Mont  I.aboratoriks. 
Inc..  Clifton.  N.  .1.  Tyin-  2\K\  c-i 
oscilloKraph  is  desiyiied  for  the  im 
I  pulse-testinjr  of  h-v  transformers, 
j  insulators,  liuhtninyr  arrestors,  and 
I  other  equipment  desitrned  to  with- 
'  stand  surife  potetUials  of  yrreat 
amplitude  Priveii,  lotrarithmic 
sweeps  may  be  initiated  from  an  ex- 
I  ternal  siKtial,  internal  siirnal.  by- 
man  ual  pushbutton  or  from  any 
:  point  in  the  i-ycle  of  the  tiO-cycle 
!  line  volfaife.  Sweep  duration  is 
adjustable  in  steps  from  0..*>  to 
l.OiH)  /isec.  ISaiidwidth  of  both  the 
X  and  Y  axes  is  essentially  uniform 
.  from  d-c  to  25  me. 


Li  terat  II  n* - 

I  Coax  ('able.  Andrew  Corji..  563  K. 
75th  St.,  t'hicaifo,  I'.t.  III.  bulletin 
3;t  treats  tvpe  73S  ultralow-loss 


ro*  AM.  rM.  vHr, 

UMf  MICtOWAVf, 
TIIEVISION  AND  (ADA* 

K\ts<  o  Towers  are 
available  (or  all 
types  of  broaiicast 
.and  communication 
service  Backed  by 
years  of  fabricatinK 
e.xps-rience.  ^^^Isco 
towers  are 
enpoteered  for 
safi-ly.  iH-rformancc 
.md  economy 
Bolted  construction 
and  hot  di|> 
italvanizitiK  insure 
lonK  life,  low 
maintenance  cost 
and  maximum 
electrical 
conductivity. 
.S<lf-supportinj; 
ti  lanitul.ir  and 
ajuare  towers  and 
iiuyeil  triangular 
towers  an- 
.ivailalite  in 
heiKhts  up  to 
1  000  feet  with 
wind  loadings  up 
to  fit)  lbs 
UMA  di-siijn 

SSown  It  on  Emuo 

T,p*  2*T  120  loc<  40r 

RmA  d«t<gn  to-nvr 
■  nttoMffd  *or  South 
-•t-urn  S«tl  T«l«phon« 

Co  .n  Polloi.  Tfftot  oM 


■  ■  a  ■  «  B 

a  &  V  B  tr 

■  •  ■  ■  a  a 

■  -  u.  ■  a  a 


EMi^a 


EMSCO  DERRICK  i  EQUIPMENT  COMPANY 

lOS  A  N  C  E  l  E  S,  CAIIFORNIA 
Howtton.  Taaoi  *  Corlond.  TtROt 


[OrwinMMk 


Featarini 


A/mnifliR  CORR.  •!  AMIRKA 

39i-/  Bnmdwmr,  M»w  T*f4  H  H.  Y. 


SENSATIONALLY  NEW! 


TEST  TV  TRANSMISSION 


SSYNC  GENERATOR 
ond  MONOSCOPE 

Monjscope  Picture  Generators 
and  Distribution  Panel 

FrodiKts  ptctum  u%€4  wiHi  TV  troN»mitt*r\ 

Givti  lyficlirofiiliRg.  driving  oiid  bl04tkif»9  t*ff 

ttstiA9,  r«i«efcli  omJ  development  worli,  wtlli  mono- 
Kope  cofitroli  o«d  distribution  sipnols  tor  use  ot  vpii- 
e«fs  points  ot  testinp. 

a**^""^**^®*  Involvoble  to  monufoctorers  ot  TV  receivers  ond  brood 
costinp  units  ter  cbockinp  tpults  not  likely  to  be  observed  by  otber 
nsetbods  Con  be  used  ot  tronsmittinp  stottons  os  ouiiltory  unit  Avotl 
obte  either  in  combtnotion  or  os  seporote  units 


Nose  utod  hf  Admiral,  Motoro/a,  Itniih,  and  many  loading 
monutocturers  ot  to/ovisron  eqwipmcistA 


CHICAGO  t.  ILLINOIS 


Working  with 
Inert  Gases? 


.^HOe  HELIUM  •  NEON 
ARGON 'KRYPTON 'XENON 


for  Chassis,  Consoles,  and  Racks  H  ^1 

•  a  standard  slide  to  meet  any  re-  H  jM* 

quirement  H  ^1 

•  slides  to  corry  from  25  pounds  to  H  #1 

2,000  pounds  9  *  * 

Outstanding  Advantages: 

1.  Continuous  ball  bearing  motion 

2.  Closely  fitted  slides  eliminate  chassis  rottle. 

3.  Available  with  special  locking  device  to  lock  slide  in  ex¬ 

tended  position  ond  increase  accessibility  to  all  parts. 

4.  Allows  90  degree  pivot  for  simplified  servicing. 

e  Sinele  or  double  acting  tiidti  e  side  or  undcr-corrioge  mounting  typos 
•  slides  with  locking  and  pivoting  devices 
Consult  with  our  engineering  department  on  ony  slide  problem 

WRITE  DEPT  E  10  FOR  COMPLETE  ILLUSTRATED  INFORMATION 

GRANT  PULLEY  &  HARDWARE  Co. 

H'Sr  '^OODSIDE,  L  I.,  N.  Y. 

ffepresentatrrfi  ,n  all  majot  cities 


Now  ovoilobte  in  commerciol-sixp  cyl¬ 
inders  in  oddition  to  gloss  bulbe.  Writ* 
for  information  on  uzos,  prices,  rigid 
purity  tolerances,  special  rare  gas 
mixtures  . . . 


The  Linde  Air  products  Company 

OiFf  wt  Vmt*"  CorPiG*  »md  Cppfcaw  Ceryapah— 
Mlott  4jm4  5Na«i  WTi  f4«w  Taei  17.  N  V 
ki  CawPa  DooUwiaa  OayfFs  Cawyay.  iuadadl.  TaeiUo 
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SIX  MODELS  AVAILABLE 


lirERATUAE  UAON  REQUEST 


BIRD  ELECTRONIC  CORP. 

1800  East  38*^  Strtat  •  Citveland  14,  Ohio 

W«»l  Ceott  Rcprctvnlofiv*  'NEELY  ENTERPRISES •  Hollywood  46.  Calif. 


coaxial  cable  that  i.s  i  in.  in  diam¬ 
eter  and  semitlexible.  .Mechanical 
and  electrical  characteri.stics,  im¬ 
pedance.  power  ratinK  standing- 
wave  ratio  and  a  table  of  efficiency 
vs  frequency  are  given.  Several 
accessorie.s  are  also  described  and 
illustrated;  and  a  price  list  for  all 
may  be  found  in  bulletin  58. 


Kritish  SpeciiicationM.  The  Radio 
Industry  ('ouncil,  59  Russell 
Square.  lA)ndon,  VV.C.  1,  Kngland, 
recently  is.sued  a  series  of  private 
specifications  for  the  u.se  of  the 
British  railio  industry.  Specifica¬ 
tion  No.  RIC/lll  covers  fi.xed. 
wirewound,  noninsulated  resist¬ 
ors;  RR!/!  12— fixed  composition 
resistors,  grade  1;  RIC  113  — fixed 
composition  resistors,  grade  II; 
RIC  131  tubular  fixed  capacitors 
(paper  dielectric);  and  RIC  132 — 
stacked  foil  mica  fixed  capacitors. 


Reference  lliK>k.  Harrison  Radio 
Corp.,  10  West  Broadway,  New 
York  7,  N.  Y.  The  Radio's  Master 
is  a  1,300-page  hard-cover-bound 
reference  book  and  buyer’s  guide 
for  the  electronics  industry.  It 
describes  and  illustrates  the  prod¬ 
ucts  of  better  than  90  percent  of 
all  manufacturers  of  electronic 
parts  and  equipment.  Prices  and 
specifications  as  well  as  an  index 
are  included.  Copies  will  be  sent 
free  to  any  purchasing  agent  or 
chief  engineer  who  writes  on  com¬ 
pany  letterhead. 


Radiation-Detection  Densitometer. 
Photovolt  Corp.,  95  Madison  Ave., 
New  York  10,  N.  Y.  Bulletin  490 
covers  misiel  400-R  radiation- 
deUvtion  densitometer  which  is 
self-contained  and  o|M‘rates  with 
barrier-layer  photoi'ell  without  am¬ 
plification.  The  unit  de.scrilted  is 
designetl  for  the  accurate  measure¬ 
ment  of  density  of  dental-size  x-ray 
films  as  employed  in  film  badge 
systems  for  personnel  monitoring 
in  radioactivity  laboratories  and 
x-ray  installations. 


Receiving  Tubes.  Radio  Corp.  of 
America,  Harrison,  N.  .1.  Form 
r275-K  is  a  24-page  booklet  cover¬ 
ing  more  than  450  receiving  tubes 
and  picture  tubes  including  more 
than  50  new  types.  It  provides 
quick  and  ea.sy  reference  to  the 
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CONSTANT  RESISTANCE 
HIGH  POWER  RATING 

TERMALINE 


COAXIAL  LOAD  RESISTORS 


NEW  nOOUCTS 


515  shRis  DC  to  4000  me  -  5  wstts  to  2500  watts 


I  lor  tiifOMAfii  (lowk  VSWRi  of  ihc 

I  EK.MAl  INE-  rr>i6i<»r  nt^kr  ii  ih4  Dk-Jt  tiummy 


S  IS  t  Hi  d>« 

>A  lob  oAd  p'odwct'OA 
A*  iiQAol  9«A#rofor  Iowgii  o^d  bmlo«  S 

•o*f|  t\  t>»«  lost  word  4or  low  VSWt 


ARcHesisime 


IIVCAI  CAAA 

n  f  vUL  DUUU  " 

A  New  Insulating  Material  with 
Outstanding  Electrical  Properties 

.\n  extn*m«*lv  high  dieUvtric  stnoigth  coupUxl  with  rt'si.stance 
t«i  niomtim*  hiuI  chemical  attack  make  this  new  material  ideal 
for  ^'Ux'trical  msiilation.  Itysol  tkitK)  has  gcMnl  ditiH'iutional 
Htahihtv  and  chnu  not  nxpiire  fabric  hacking.  .Vvailahle  in 
ro<I.  tiil»*‘,  slu'et  and  casting  resin  form.  Itysol  tkKK)  may  In* 
ex|i*)H»Hl  to  1 10  ('  for  lOO  days  without  emlirittlement.  U’rife 
/or  tt'xhnicitl  dctoi/.s  and  samplvs. 


ELECTRICAL  PROPERTIES 


CofHfanE 

Lo«a  tector 
Arc 


0  005  a*  60  cyctmi 
3  70  at  60  cyciat 
0.009  o*  60  cycks 
350  voHi/wtl 
t  35  tacoT'ds 

PLANTS  AT 
OifAN  AND 
V  SMfTNPOtT.  PA 


hou^liton 

laboratories,  inc. 

OliAN.  NEW  YORK 


BIRTCHER 

STAINLESS  STEEL  .  LOCKING  TYPE 


RlADY-BUin  “UNIT  CTLl 


THI  BIRTCHER  CORPORATION 

>0(7  HUNTINGTON  01  lO>  ANGIIIS  31 


STAVIR 


la  IliM  aiodata  komm  oi  l•I•pkoa• 

Ball  Talapkoa*  LabocalocMib 
MutfAT  HtU.  N  1  Ac*  Scr*«a  Boom 
ptav  aa  tmp^aal  part  la  aaauriag  mat* 
laiaia  ahi^ldia^  •Itii'Marv  loc  auHaroaa 
laal  aad  laaaarck  proc*dar«a- 


$t«al 


Wh«pe  vibration  it  a  problem,  Sirtcber 
Locking  TUBE  CLAMPS  offpr  a  foolproof, 
procticol  solution.  Recommendod  for  oil 
typps  of  tub«t  and  similar  plug-in  com¬ 
ponents. 

Moro  thon  thrpo  million  of  thoM 
<lomp»  in  ufto. 


FREE  CATALOG 


Send  for  tompies  of  Birfcher  stoirtlett 
stael  tube  clomps  ond  our  stortdord  coto- 
log  listing  tube  base  types,  recommended 
clomp  desigm,  ond  pr<t  list. 


UNION  ELECTRIC  PRODUCTS  CO 


1‘uinrrr  in  Hmlio  Hnginrrring  Insirurtion  Sincr  fSlV 


Ci**i  ivpporT  Two  woyi — Koopt  protsuro 
downward  and  gi>«t  >>d«woy  lupporT. 
Tko  iprtng  e<Tion  ii  coniTonl  and  roiil- 
■onT  porniantnTly.  Sand  for  cafolog 


In  Xerrrdttrd  Trrhnical  Injtlitidf 


ADVANCED  HOME  STUDY 
AND  «ES(DENCE  COURSES  IN 
PRACTICAL  radio  electronics 
AND  TELEVISION  ENGINEERING 
Ktqunt  your  troo  hotuo  itudy  or 
rttidorrt  rthcol  cotafep  by  writing  to 

DEPT  2II0I 

UTk  and  PARK  ROAD.  N  W 
WASHINGTON  10,  D  C. 

Approvod  for  Votorao  Training 


ULSTER  S-6303 
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2  KW 

VACUUM  TUBE 
j  BOMBARDER 

>  OR 

INDUCTION 
HEATING  UNIT 


N««er  bttor*  o  volwe  like  fhit  new  2  KW 
bench  model  "lombordif**  or  high  fre¬ 
quency  inductKsn  hroter  for  moving 

t  me  ond  money  m  turfoce  hordemng, 
b'Of  ng  soldering,  onneolmg  ond  mony 
other  heot  treotmg  operotiont 

Simple  Eoty  to  Operote 
Economicol  Stondorditotion  of 
■j  Unit  Mokes  This  New  Low  Price 

II  possible 

This  compoct  induction  heater  soves 
s|»o<e.  set  performs  with  high  efficiency. 
Cp  roles  from  220  «olf  Ime  Complete 
with  foot  switch  ond  one  hcolmg  coil 
mode  to  customer  s  requirements  Send 
somples  of  work  wonted  We  will  od 
vise  time  cycle  required  for  your  per- 
tKulor  |ob  Cost  complete,  only  SbSO 
Immediote  delivery  from  stock 

Scientific  Electric  Electronic  Heaters  ore 
mode  in  the  following  range  of  Power 
I  2  3  a  S  7*a  JO  I2’i  15  18  25  40  60 
80  100  250KW 


Division  of 

S "  CORRUCATID  QUENCHID  GAP  CO. 

107  Monroe  St  Corfu  M  N  j 


NlW  PtOOUCTS  (centinw«d> 

charHctrri.iticji  and  socket  connec- 
tionx  for  each  tub**  t,vp«f,  an  well  an 
a  clannification  chart  whicu 
trroupn  the  tulM*n  accordiuK  to 
iheir  family  cla.-.n.  their  functionn, 
and  their  filament  or  heater  vo’* 
airen.  and  thu.n  facilitate!*  deter- 
mina  ion  of  the  type  deniKnation 
of  a  tula*  for  a  desired  purpose. 
I’nce  i.n  10  cents 

Variable  ’rrun^sformerx.  'I'he  Su¬ 
perior  Klectric  Co.,  Hri.stol.  C*>nn.. 
has  released  bulletin  l’55o  featur¬ 
ing  the  <-omplete  line  of  standard 
I'ower  tat  variable  t  ransfornu  r  • . 
•Maximum  display  is  ^'iven  to 
product  photographs,  p«Tformance 
curves,  jfraphs,  wiring  diattrams 
an<l  similar  descriptive  illustra- 
tion.s  .\  complete  ratintf  chart 
occupvinir  the  back  cover  provole.s 
enyineer.s  and  jiurcha.sinjf  aK»*nts 
with  a  i|uick  selector  index. 

.\cou-l  cal  .Xpparatus.  .Aiidak  Co., 
'•(Ml  Fifth  Ave.,  New  X’ork  Ic, 
•N’.  announces  its  new  I'.t.'ib  cat¬ 
alog,  a  foiir-paire  lirochure  em- 
bracinjf  it.s  I’olyjihase  model  rejiro- 
dticers,  also  tuned  ribbon  and 
heavy  cluty  pickups  and  cultinjr 
heads.  .\11  models  ar»*  illustrated 
and  list  prices  are  yiven. 

Contact  ,'sw  itches.  Ciuardian  Klec¬ 
tric  .Xlfy  Co..  Ifi21  W.  Walnut  St.. 
Chicago  rj.  III.,  recently  issued  a 
tiiilU-tin  dcalitiy  with  a  line  of  con¬ 
tact  switches.  Numerous  line 
dr.ivvinys  and  charts  are  employed 
to  yive  information  relative  to 
si/es,  desiyns  and  materials  tivail- 
alde  in  standard  contact  blades, 
liiy  adapters  and  insulating 
separators. 

|{ad;ii  and  'IN  Calalot;.  (General 
(■fiiiint  .Mfi:.  Co..  ’.M'.l  Tavlor  .Ave.. 
Kockford.  Ill,  Catalog  No.  l.Al 
features  over  ."i.iMMi  radio  and  tele- 
vision  products  and  service  aids. 
The  I'l.l  pa>;es  are  well  illiistrat<‘d 
.iiiil  (irices  of  all  items  are 
included. 

Klfclroiiic  Calculation.  Interna¬ 
tional  Husiness  Machines  Corp . 
.'>!Mi  .Mtidison  .\v**..  New  York  ‘22, 
N.  A'.,  now  has  available  tvvo  re¬ 
cent  publications:  Klectrons  at 
Work,  anil  Fundamentals  of  Klcc- 
tronic  ('alculation.  The  former 
describes  brietlv  the  oper.ition  of 


“We  have  found 
Metex  Electronic  Gaskets 
excellent  for  Hf  currents 
inexpensive  to  assemble.” 

SyWoftio  floctric  ^redwetv  Im. 


Sylvania  has  been  using  Metex  gas¬ 
kets  for  over  a  year  as  conductive 
shields  for  their  TR  tubes  used  in 
radar  and  micro-vyave  ranging 
equipment. 

To  quote  their  experience  “We 
have  found  Metal  Textile  knitted 
wire  gaskets  excellent  for  conduct¬ 
ing  high  frequency  currents  with¬ 
out  boundary  arcing  The  gaskets 
are  resilient,  and  yet  do  not  deform 
too  readily.  Best  of  all,  the  ma¬ 
terial  IS  inexjjensive  to  assemble 
through  soft  soldering  techniques." 


A  Sylvofiio  EloctrU  TA  tub*  Bbewin9 
Motoa  gotbot  leoto  ond  In  potition 


The  properties  —  electrical  and 
physical — which  make  Metex  Elec¬ 
tronic  Gaskets  effective  in  this,  and 
other  demanding  HF  and  UHF  ap¬ 
plications  are  due  to  their  being 
made  from  knitted  (not  woven) 
wire  mesh.  The  hinge-like  action 
of  the  knitted  mesh  permits  con¬ 
trolled  resiliency  of  the  finished 
gaskets.  These  can  be  die-formed 
to  close  dimensional  tolerances, 
when  required.  There  is  practically 
no  limit  to  the  metal  or  alloy  which 
can  be  used. 

If  the  equipment  you  are  manu¬ 
facturing  or  designing  requires  a 
resilient  conductive  or  shielding 
material,  our  engineers  will  wel¬ 
come  the  opportunity  of  working 
with  you.  A  letter,  addressed  to 
Mr.  R  L.  Hartwell,  Executive  Vice 
President  and  outlining  your  re¬ 
quirements,  will  receive  immediate 
attention. 


METAL  TEXTILE  CORPORATION 

*41  lAST  riRST  AVI.,  ROSIILI.  N.  J. 


2J* 
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CempofMntj 
Initrwmvnt] 
Hcmi*  Gear 


323  W  Mcdison  St 

Chiccgo  6 


SMALL  PARTS 

Filaments,  anodes,  supports,  springs,  etc. 
lor  electronic  tubes.  Small  wire  and  Ikn 
metal  lormed  parts  to  prints  lot  7001 
assemblies.  Doable  pointed  pins.  Wire 
straightened  and  cut  diameter  up  M  Vh- 
inch.  Any  length  up  to  12  leeL 
LUXON  iishlng  tackle  acceseorlen. 
Ingulries  will  receiee  prompt  attention. 


STAMPING  GO. 

227  ngh  St  Newark  2.  N.  J. 
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PRODUCTION  LINE  TESTING 

OF 

SERVOMECHANISMS 


mm 


WorltTs  Largest  Stock  of 


ELECTRONIC 


TIME-TESTED 

DEPENDABLE 


SOURCE 

FOR 


•  u  iisi  I'Unta  hri'aiit  «*t  eta- 
lOtl  k.<  sriniiirnt  aKrm  ire  dr* 

I  ..n  \KK.  Eterr  .•  a  feet 

.irndU  Mibiir.  tiinipetmt 
n  .il  hrl-  |H>Mllhle> 

nt-  ilritrntlettir  anti  trntraliy 
>1 1  it  i>u>  iHK  M>arrs> 

t.'  fnr  itui  latret  tiarealn* 


SERVOSCOPE 


SERVO  CORPORATION 
OF  AMERICA 


NEW  HYDE  PARK 
LONG  ISLAND 
NEW  YORK 


INVALUABLE  IN  RESEARCH 
RAPID  INSPECTION  ON  THE  PRODUCTION  LINE 


A  SERVO  ANALYZER 


•  STANDARD  RANGE:  .1  TO  20  CYCLES  PER  SECOND 

•  SINE  WAVE  •  SQUARE  WAVE 

•  MODULATED  CARRIER  •  READS  DIRECTLY 

•  50  TO  800  CYCLES  •  SERVO  LAG  OR  LEAD 

IN  DEGREES 


SUPPLIES 


You  Are  Invited  To  Attend  The  Second  Annual 

AIIIIIO  FAIIt 

ot  the 

Hotel  New  Yorker,  New  York  City,  October  26,  27,  28, 1950 

1TH#  rrmi  ef  utmest  aad  PresMtiaf  agaia.  ue^rr  •«*  real 

iweertaere  le  Ikraadra*!  Roci  ae  leWoMrY -aid*  aiicl 

|t>  eawr*.  R«<«rdt»is.  t»eui»d'ea-Filiii  droieaairatiwn  •!  ibr  laictt  simI 
Mra.  PhMk  Addmt  Mrn,  Aiidta  W«l  ef  audi*  reuipmrel,  ram- 

f|i  '  Hakbviett  aed  iJietribotart  aad  paaaets  aed  a<ra»»ari«s. 

TREE  REGISTRATION  BANQUET  THURS.-QCT.  26  7:30  PM 

Sponsored  by  the  AUDIO  engineering  society 

«n  coitfuttcfton  wfth  it's 

ANNUAL  MEETING  AND  CONVENTION 


12  CHANNEL 

TELEVISION  TRANSMITTER 

Capable  of- MUSK  Modulation 


Manufoctwrvrt  of  o  Complolc  Lin*  of  TV  T*sl  Equipment 

T^thtslrumant  Co.tnc. 

50  PATEftSON  AVENUE  •  EAST  RUTHERFORD,  N.  J. 


(CCNtlAwCd) 


Ntw  Mooucn 


the  electronic  tube  and  it.'<  appli¬ 
cation  to  electronic  calculators 
and  business  machines;  the  latter 
discusses  commercial  and  techni¬ 
cal  applications  of  the  company’s 
electronic  calculating  machines, 
and  describes  some  of  the  work  of 
the  HIM  technical  computinjf 
bureau. 


I'hotitelectric  Colorimeter.  Photo¬ 
volt  Corp  ,  95  Madison  Ave.,  New 
York  10.  N.  Y.  Bulletin  409  de¬ 
scribes  and  illustrates  the  model 
401  I.iimetron  photoelectric  color¬ 
imeter,  an  instrument  designed  for 
accuracy,  ease  and  speed  of  opera¬ 
tion  in  colorimetric  and  turbidime- 
tric  analysis.  The  bulletin  jfives  a 
list  of  applications,  a  price  list 
and  a  list  of  available  accessories 
and  replacement  parts. 


with  the  New 

DI-ACRO  ROD  PARTER 


Transformers  and  Belated  Com- 
ptinents.  Standard  Transformer 
Corp.,  Klston,  Kedzie  and  Addison, 
Chicajfo  IS,  Ill.  The  June  1950 
eilition  of  the  company’s  cataloK 
of  transformers  and  related  com¬ 
ponents  for  radio,  sound  anti  in¬ 
dustrial  applications  is  available. 
This  ’JO-jtajfe  illustrated  booklet 
lists  complete  electrical  and  physi¬ 
cal  specifications  of  more  than  400 
part  numbers.  Also  included  is 
a  complete  price  list  and  handy 
charts.  The  company’s  tv  compo¬ 
nents  are  listed  in  a  separate  tv 
cataloit  and  replacement  Kuide, 
also  available  in  a  seventh  edition. 


S*«  Oi-Acro  Eihibit— BOOTH  1603 
Nat'l  Matal  Chic**«,  Oct  21-27 

•r  lit  40  p09«  Cotolog 


Circuit  Breakers.  Heinemann  Klec- 
trict  Co.,  Trenton  4.  N.  J.  Equip¬ 
ment  bulletin  No.  .1410  describes 
in  I’i  pajres  a  line  of  fully  majf- 
netic  nonthermal,  nonenclosed, 
general  purpose  circuit  breakers. 
Illustrations  charts,  diagrams, 
trraphs  and  cutaway  drawinpr-i  por¬ 
tray  these  one-,  two-,  and  three- 
pole  breakers  for  Keneral  indus¬ 
trial  use.  Time  overload  curves 
and  coil  resistance  curves  are  al.so 
included  for  convenience  in  select- 
inir  the  breakers  for  specific  needs. 
In  addition  to  terminal  construc¬ 
tion.  the  following  types  of  coils 
connections  are  described:  series 
overload,  calibratinjr  tap.  shunt 
trip  and  relay  trip. 


•  TK«  ONIT  12  TV  trOAifVtfdvf  Il>at  hos  o  townd  corner  <opobi«  of 

MUSIC  Mtodwlotfon  wttK  fwit  40  KC  iwing 


#  Ho«  ttondord  75  micioftocond  P'*  •mphotit 

9  AH  picfwf*  corriort  or«  crytlol  contFollod  within  0  01%  ond  (Modulotion  of 
p«(twro  cOFFtOC  ft  by  Moont  of  itondord  iMA  Compotit*  ^tctur*  Sigrtol 

9  Nob  itofBdOFd  fo<Il  mounting  ponol;  pow«r  lupply  fully  F«guiat»d 

9  iw»t  fh9  thing  for  rapid  TV  <h«cliinq  ort  oil  I  2  chonnoU  ond  for  choikmg 
ro<«ivOfB  for  ton«.  tp«ok«r  rottta  ond  frocdom  from  microphonirB 

Write  for  Type  2111  Data  Sheet  far  fall  Oefoilt 


Solderless  Connectors.  Buchanan 
Electrical  Products  Corp.,  129b 
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F.Oi.  CNCINNATI 


The  Improved  ^ 

( ’('licottiut 

V  KKCOKDKK 

1 1 


•  EqualiiJtitn  conforms  to  NAB  rocom- 
mended  stondords  •  Eitended  treqoency 
response— 40  to  tSOOO  cp.s.  *  2db  • 
Tope  noise  down  to  random  level  •  More 
powerful  drive  motor  •  Improved  brakinf 
system  •  Monitors  directly  from  tape 
while  recordini  •  Plays  up  to  lO’/a*  NAB 
reels  •  Write  for  Bulletin  No.  103. 

MOOCl  NO  1401-CMioltlf  I  *||l| 

l*r  cMtole  mstallatioii.  witli  ’  v  1  '  bill' 

.  Oual  track  hcaOi  *P  I  *1 

W  M..ul.r<urW  k.  USCO  S  NfT  COST 

>  Berlant  Assodates 

. _ J  /  40IJ  W  Iclftrsan  3rjltvar* 

— ^  lit  Akitlts  It,  Caiittriiia 


H  Important 

person  and  professional 

Opportunities 

for  experienced 

ELECTRONICS  ENGINEER 

brood  proprom  of  research,  dcsipn 
ond  development  in  new  electronic  fields 
with  vast  commercial  applicotions  bv  the 
manufocturer  of  Freed-Eisemann  radio 
phonographs  and  television  receivers  pro¬ 
vides  an  opportunity  for  gaining  valuable 
eipcriencc  in  new  electronic  concepts  and 
techniques,  under  the  direction  of  scien 
tists  of  international  repute  Adequate 
focilities,  pleasant  conditions  and  ottroc- 
tive  salaries  make  this  on  opportunity  for 
personal  as  well  os  pofessionol  odvance- 
ment.  Mony  openings  eiperienced  elec¬ 
tronic  engineers  .  .  .  including 

■  rilOJECT  PHYSICIST  tor  tumtomeiital  elec- 
troii  tube  rcseoick  Ph  D  or  M  S.  degree 
ond  eitensive  technical  eaperienct  in  the 
ticid  of  photo-electric,  secondary  emission, 
solid  state,  electron  ond  physical  optics 

■  SENIOR  ELECTRONICS  ENGINEER  AND 
JUNIORS  B  S  or  M  S  degree  three  to  live 
years  experience  in  television,  rodar,  and 
display  circuits. 

■  PROJECT  ENGINEER  Capable  ot  designing 
low- power  tronsmitters  ond  receivers,  AM 
FM  and  UHF 

furntih  nmpht*  r*sum*  oF  educotion  and  ex¬ 
perience,  salary  required  to  Director  at  Re¬ 
search 

FREED  RADIO  CORPDRATION 

200  HUDSON  STREET  o  NEW  YORR  II,  N  Y 


NEWr//>jM/«/PC-4 

Capacitanc*  Comparator 
Chock*,  Grado*  and  Sorts 
Condonsors  of  Evory  Typo 
— Popor,  Mica,  Oil  Fillod, 
Coramic,  Eloctrolytic. 


9K^....UNSKI11ED  OPERATOR  CAN 
GRADE  UP  TO  8000  CAPACITORS  DAILY! 


Th«  PC  4,  compomon  to  Hhb  known 
AvtomotkC  R*s«sfanc«  Comporotof  PR  4,  tt 
o  NEW  high  8p««d  and  •atromoly  occuroto 
Old  in  tho  nownf  onding  battio  for  highor 
quokty  and  k>w«r  prodwction  coots  An  im- 
skiM«d  oparotor  con  chock,  grado  or  sort 
os  many  os  6000  copcKitors  of  ANY  TYPE, 
doily,  withm  on  occurocy  of  0.3^  Eoso 
of  oporatkon  rodwcos  inspoction  timo  to  an 
obsohito  mirwmwm 


Complotoly  solf  confatnode  tho  PC'4  ro* 
qwiros  no  owtsido  ottochmonts  othor  them 
a  Standard  Copocitor  against  which  tho 
*‘imknowns**  oro  to  bo  chockod  Oporotos 
on  no  Volt — 60  cydo  AC  Rongo  -100 
mmfd  to  1000  mfd.  S«io  18*  ■  13*  a  12*. 
Woight — approaimotoly  35  lbs.  Por  com* 
ploto  dofoils  writo  for  Catalog  Shoot  4-1. 


$525-00 


CJippard 


INSTRUMENT  LABORATORY,  INC. 

1 1 25  Bank  Street  Cincinnati  1 4,  Ohio 


MoiiMi  POWER  Supplies 

Up  to  250,000  volts 

A.C.  or  RECTIFIED  and  FILTERED 


SPECIAL  INDUSTRIAL  X  RAY  EQUIPMENT 

FOR  INSPECTION  •  GAGING  •  ANALYSIS  ..  . 


We  will  Design,  Engineer  and  Manufacture  ta  yaur  requirements. 

BRACKE-SIEB  XRAY  COMPANY 


293  B  THIRD  AVENUE 


NEW  YORK  10,  N.Y. 


MANUFACTURERS 

MOLDS D  AND  FABKICATID 

INDUSTRIAL  RUBBER  PRODUCTS 

BUMPERS  •  BUSHtNGS  •  EXTRUSIONS  tmoosands  or 
GASKETS  •  GROMMETS  •  MOLDS  •  RINGS 
ROLLS  •  SHEET  •  SLAB  •  SPRING  •  SPONGE  I'MCI  1*1* 
TIRES  •  TUBING  •  VACUUM  CUPS  •  WASHERS 


IMOt^TRIAl  /A 

ATLANTIC  INDIA  RUBBER  WORKSihcV- 

571  WEST  POLK  STREET  -  •  CHICAGO  7.  ILLINOIS.  ^ 


Writ*  Dopt.  I  for  Comploto  Cotqlog  jt44— All  Phnw:  HArrtoon  7<6360 
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Ontritl  Ave.,  Hillside,  N.  J.  Bulle¬ 
tin  750  dertcriben  in  four  paifeK  an 
improved  line  of  connectors  for 
aolderleas  splicint;  and  terminat¬ 
ing  of  electrical  wires.  Illustrated 
descriptive  data,  installation  in- 
.structions  and  ordering  informa¬ 
tion  are  given.  The  pres-Sure  tool 
is  pictured  in  operation. 


ofV«rs 

V  approach  V 
m  fo  the  1 

r  Production^ 
Electronic 
Parts  is 


F-M  F^quipment.  ('ollins  Audio 
f’roduct.s  I’o.,  Inc..  F.  ().  Box  36M. 
Westfield.  N.  J.  Information  on 
the  T-20-A  mobile  receiver,  the 
S-17-A  Storecaster  receiver  and 
K-12-A  indu.strial  f-m  tuner  is 
found  in  a  recent  four-page  folder. 
It  tells  how  to  increase  the  earn¬ 
ing  power  of  one’s  f-m  station 
through  use  of  bins  radio,  store¬ 
casting  and  industrial  music.  .A 
price  list  is  also  available. 


economical 


Tube-Base  Reference.  Radio  Corp. 
of  America,  Harrison,  N.  J.  The 
Triple  Finilex,  2F‘Hfif)K,  is  a  handy 
quick-reference  guide  to  tube-base 
diagrams.  Over  fiiK)  tube  types  are 
listed  in  both  alphabetical  and 
numerical  sequence.  Designed  for 
workbench  use.  it  measures  4  in. 
X  8  in.  Price  is  7.')  cents. 


AUTO  RADIO 


■ICTANOUlAt  INVIIO^I  .  .  .  •  •pmMiI  mm%% 
for  tli« 

•!  '•  In.  tliicli  typ«  410  Iran. 

24  In.  wl4l«.  14  is.  kifll.  0  i». 


Measurements  Notes.  Measure¬ 
ments  Corp.,  Boonton,  N.  J.,  an¬ 
nounce  the  publication  of  the 
second  issue  of  .Measurements 
Notes.  The  purpose  of  the  four- 
page  brochure  is  to  assist  the  in¬ 
dustry  in  making  measurements  of 
receiver  susceptibility  to  ignition 
interference. 


COOONA  IHIIIO  ...  an  alwmlaaiii  •piaaiaf 
camMaldf  aarf  t^liarical  farait. 

Ma4a  a#  2SO  alaaimaai.  *  ■  la.  OvaraM 

laa^tli  20  la. 


•  Immediote  cost  reduction  is  today's 
most  urgent  demand  —  requiring  more 
alert  thinking  in  the  designing  of  parts 
and  more  ingenious  tooling  methods. 
Progressive  new  Spine  raft  techniques 
may  help  simplify  your  production  prob¬ 
lems,  just  os  they  have  helped  other 
large  and  small  manufacturers. 

Some  examples  of  this  advanced  en¬ 
gineering  are  shown  here.  It  will  pay 
you  to  study  them  .  .  .  and  ask  yourself 
if  you  can  use  this  pioneer  compony's 
versatile  ability  to  help  solve  your  elec¬ 
tronic  problems.  You'll  find  the  Spincroft 
Data  Book  a  good  source  for  ideas. 
Write  for  your  copy— without  obligation. 


Recorders  and  .\mplitiers.  San- 
l>orn  Co.,  .‘Ill  Osborn  St.,  Cam- 
firidge  .'W.  .Mass.  A  recent  catalog 
folder  contains  a  loose-leaf-per¬ 
forated  series  of  bulletins  cover¬ 
ing  a  line  of  direct-writing  record¬ 
ers  and  instrument  amplifiers. 
F^ach  unit  is  technically  described 
and  illustrated  ami  a  price  list  is 
included.  As  other,  or  newer, 
moilels  become  available,  descrip¬ 
tive  pages  will  be  sent  for  in¬ 
clusion  in  the  folder 


A  COMPlITf  IINE  or  VIIIATOIS  .  .  . 

Uft*  in  SF«n4ar4  -OM*a**4  A«»ta 

intli  t*i«4  Rv«ci«»«a  CoM«ln«c*»on. 
Cftmt  Vaeft  Saa<ar«  ^  Ula. 

s  4a(k*4  mm*  <4an  I  9  ft*  ol  ia 

Vk4«a%>  Daaf a.  Da^**apa<a».  aa4 

ATI  nONECRED  IN  THE 
VlitATOi  REtO. 


Power  F'  r  e  q  u  e  n  c  y  .\mplitier. 
Keithley  Instruments,  1507  War- 
rensville  Center  Road,  Cleveland 
21,  Ohio.  An  illustration,  chief 
uses,  features  and  specifications 
of  the  model  105  .Meter  Matcher 
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For  T^xccoxioK  Washers... For  T^xccc^cch  Stampings 


ROBINSON  AVIATION  INC. 


The  Variable  Oscillator  with  CRYSTAL  STABILITY 


High  v«ru>tilify,  plus  wid#  rong«.  plus  crystal  stobility  and  occwrocy— Hnit's  th# 
wnbvotobi*  combmotion  for  tt>o  bost  in  divtrsity  rocopttoo.  You  got  oil  throo 
witb  the  Northorn  Rad>o  VARIAU.E  MASTER  OSCILLATOR.  Th«  HfOs  stobthty 
is  ~  20  cps/mc  for  ombiont  cbongo  of  -  25*C.^motching  thot  of  ony  non* 
tomporoture  controllod  crystol.  Its  rongo  is  2*32  me  continuous.  Crystol  chock 
points,  with  40  eurvos  suppliod.  pormit  obsoluto  froquoncy  sotting  to  ^  2S 
cps/mc.  Throo  crystol-controllod  froquoncios  provido  fixod  froquoncy  rocoption. 
Thoro's  a  LF  crystol  OKiHotor  for  SFO. 

And,  this  untf  ofso  sorvos  os  an  •ocoffont  tronsmiftor  gKCftor  and 
foborotory  moossiring  sfondord. 

W«  kpM.ttcoHoA*  •••  fKit  nioO>t  HI  ilw  ItSO  •wf**!  GwOs  uw»U— 

•«  >#di<  Imc,  ••Ony  tw  y#w  tr««  W/wm  f*2 


f  Weight— SI/}  Ounces  ^  Wottj — 

40  u  60  *  Tip  Oio. — Both  Vi"  and  y,”  Tipi 
Twrniihcd  with  Eoth  Iron  •  hko—  $^50 

8o  licht  Its  w^ifht  w  hardly  noticeable  Out 
performs  any  iron  of  equal  sue  Hatchet  de* 
sicn  makes  it  more  comfortable  arKf  practical 
to  uae  than  a  pencil  iron.  No  translorroer  re« 
quued  Write  for  lomptete  catalof 


liAmtJ  Cosumm 


143-145  Watt  22i>d  Straat 
Now  York  11,  N.  Y. 


HEXAGON  ELECTRIC  CO. 

IM  Wtil  ClAT  AVC  .  lOitllE  PAiK.  N.  J 


raco  •  Sottari  in 


CONTINENTAL  CARBOMITE 
^  RESISTORS 


*JAN  R-11  Approved 

*  Ratings,  Va,  1  &  2  Wott 

*  Tolerance  5%  &  10% 

*  Operate  at  70  Amb 


Idrjl  for  M-rvire  rr|iljrriiirnl.  |.r|MM-Mll>  in  Irlrti.inn  rm-i»rr..  Atailvlii. 
frnm  .lork  llirouitli  C'.nliiirntAl  Jiihbrr.  ill  ron|N‘rali»n  «•  ilh  \llrn-Bradl<‘> 


CLEVELAND  11,  OHIO 


1491  W.  Lefwfotta  Ilvd. 


Darrait  14,  Michifwa 
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J 

1  s  f 

1  s  j 

'  s  I 

1 

MP 

ING  i 

WIDE  BAND  DIRECT  COUPLED 

OSCILLOSCOPE 


TmkfroniM  Typ*  514-0 

ammdmi**  DC  10  m< 

01  v/cm 
DC-  J  >/c» 

S«rOO^  foUV*  t  NAOC/CNI  •  Of  M(/CN* 

C»EI#lWUCK»»fy  90fHfh^ 

Vo^ipfo  S4f*/of0  WO90, 

0—  50v  fN  6  rong0i 

Th0  odvontagvi  of  the  dire<t 
coi/pfod  oKi/loicop*  art  now 
aroikjbit  in  tht  region  of  10  me  Not  only  it  it  poisib/e  >o  measure  the  dura¬ 
tion  and  amplitude  of  a  waveform,  hut  alto  the  D  C.  level  at  which  it  occuri. 


•  Otttriky^m^  typm  py$M  ptiH  oytpyf  ompfif»o»i 

•  AM  DC  I  o<oc>rR<w'c  aMy  rtgydyfwM 

•  fri0foro4.  f0€¥ffm0t  or  tiNgfo  iWDp« 


•  .25  iMOc  Mpoof  ^ofo)r  ooKvorfc. 

•  BoMor  ffcoA  S%  •<ruf0<)r  o/  tiNiiNy 


4*  0f  wmp  /m  tmmgl0»0  t^cifwuHD**. 


{950.00 
f.  0.  k.  PyrHmyj 

Or* 


1 


2  to  400  MEGACYCLES 


MODULATION:  Amplitudo  modulation  U  contin- 
uov«ly  voriablo  from  0  to  30%,  indicatad  by  a 
m«t«r  on  tho  ponol.  An  Intamol  400  Of  1000 
rydo  ctvKiio  ORciMotor  Is  providad.  Modidotion 
may  olsO  bo  opplmd  from  on  CKtomal  soutco. 
fwlso  modulotion  moy  bo  oppliod  to  tho  osciilator 
from  on  OAtocnoi  soorco  Ibrou^H  a  tpocial  con> 
noctor,  fi4»os  of  1  mkrosocond  con  bo  obtati>od 
of  htgbof  corriof  froqvorKioi. 


EllOUfNCY 
ACCUtACY  :a3% 

OUTPUT  VOITAOC 
O  I  *•  100,000 

OUTPUT 

IMPfOANCa 


MEASUREMENTS  CORPORATION  mobh  80 


STANDARD  SIGNAL  GENERATOR 


NIW  PRODUCTS  (cwiliitiMd) 

may  be  found  in  a  four-paK<? 
folder.  The  unit  described  i.s  a 
power  frequency  amplifier  for 
greatly  reducing  the  errors  cau.sed 
by  measuring  instrument  loading 
of  a  circuit  under  test. 

Portable  !)-('  Recorder.  Wallace  & 
Tiernan,  Belleville,  N.  J.  Publica¬ 
tion  TP-18-A  illustrates  and  de¬ 
scribes  a  new  portable  d-c  re¬ 
corder,  a  direct  writing  recorder 
that  is  adjustable  over  a  wide 
range.  The  unit  described  has  a 
minimum  full-scale  range  of  KK) 
/la  and  a  maximum  full-scale 
range  of  5,000  ma.  It  is  particu¬ 
larly  suited  for  laboratory  use. 

.\ntennu  Catalog.  Jerrold  Klec- 
tronics  Corp.,  121  N.  Broad  St., 
Philadelphia  7,  Pa.  A  12-page 
two-color  catalog  gives  full  in¬ 
formation  and  shows  diagram- 
niatically  how  a  Mul-TV  system, 
including  antenna,  master  control- 
amplifier  unit  and  distribution  out¬ 
lets,  is  installed  in  a  typical  apart¬ 
ment  house  or  store  to  provide 
perfect  television  reception  on  any 
number  of  television  sets  con¬ 
nected  to  the  system. 

Tube  Selection  .Survey.  Industrial 
Klectronics,  Inc.,  8060  Wheeler  St., 
Detroit  10,  Mich.,  has  available  a 
survey  form  which  will  be  sent  to 
all  companies  that  are  interested 
in  obtaining  tubes  that  have 
superior  life  characteristics.  The 
superior  qualities  are  obtained  by 
a  preaging  and  selection  process. 

Resistors.  Instrument  Resistors 
t'o.,  10.36  Commerce  Ave.,  I'nion, 
N.  J.  A  recent  28-page  loose-leaf 
perforated  folder  covers  a  line  of 
application-designed  wire-wound 
resistors.  Included  are  illustra¬ 
tions  and  specifications  on  each 
type. 

.Vrtificial  Reverberation  Cener- 
ator.  Tech  Laboratories,  Inc., 
Palisades  Park.  N.  .1.,  has  avail¬ 
able  a  single-sheet  bulletin  treat¬ 
ing  the  type  AFlOl  artificial  re¬ 
verberation  generator.  Technical 
specifications  given  include  the 
unit’s  input  impedance,  input  and 
output  level,  output  impedance, 
controls,  reverberation  time  and 
power  requirements. 


2M 
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i 


For  ^ 

Advanced 
RELAYS 
1^  specify 
«  ADVANCE 


MASS  PRODUCTION 


if  lAVS  fof  9*A«vai  circwM  coMtfOl. 
•i^CtfOnK.  9Mcrof*  o»4  morm«  OP#A' 
COtiOAi  Cf*tp  oct*on.  4l«p«^ob<« 
oa4  duvobi*  advance  offprt 

•pA»Pf¥«.  nMdg«t.  m4dgA«  ♦•♦•pbcw. 
jp.  k«yiAf .  imfrwMpN.  Hfa«-d*IOV.  0««Ho«d« 
^Ib  iromiitnMOA  i««^,  tMipuhp.  bP'Mk^^koiv 
»«ol*d,  OAd  c^roKMc  imwtotpd  r«tpy». 
^  Widp  vo'tohoA*  of  rbo$«  typoft  for 

»po<»ot  opptKO*iom  ood  tpoool  rotpy* 

^  Hkod*  >0  tpOOfKOriOfH. 

ADVANCE’S  •ngiApOfing  obdity 
ood  n»oowfo<twr>ng  foc4ibo»  will  ouitl 
m  pAgiwporiAg  probio«tt  ood  iwpply 
»pociol  foloyt  for  tb«  »o«i  •aoctbig 
rogwiromonH.  Yowv  Mgwary  wM  r»c«No 
ptompit  ood  cowrlootfi  ottonhori 


GOVERNMENT  SPECIFICATIONS 


FABRICATED  SHEET 
METAL  PRODUCTS 


YOUR  OWN  OR 


COMPtETE  lacilittM  undar  on*  tool  ioi 
quality  mai*  production— Includlnq  wold- 
Inq.  baktaq  and  llninhlnq.  Whlstlor  and 
Wiodonnonn  oquipmont  ior  ohorl  runs. 
Tool  and  dla  onqlnaorlnq  and  doslqninq. 
Complotaly  cooTOyarixod  itnishinq  iacUltloo. 


Larqo  aioortnont  oi  stock  and  spociol  diot 
lot  tho  radio.  lolavUion  and  oloctronic 
Hold.  Production  ond  onqlnoarinq  uirdot 
tho  diraction  oi  a  compatant  asocutlao  who 
hos  had  oaar  3(  yaors  axporlanca  In  shaat 
■natal  iobiication  backad  up  by  a  tub- 
stontial  orqonixatlon  and  parsonnal. 


Chauii  IsitTsmcst  Hoasingt 

EscloiHret  PoMir — ioicr 

Mttal  CohoMti  Sompl*  Modcit 

Caasolo  Watti  Tight  ■«»> 

Sparc  Port  Boie«  to  Army-Novy  Spcciticotioor 


Sdod  your  blupprIaCt  oad  roqupdU  for  prompf  atfoafioa  oad  quofofioaj 


ART-LLOYD  METAL  PRODUCTS  CORP. 

2973  Croptey  Avenue  Brooklyn  14,  N.  Y. 


£FF!3m. 


TatopliafM:  ISalaaoda  1-2400  1 


AOVANCI  IIICTRIC  A  RIIAY  CO. 

3435  North  Noomi  Street  •  Burbank,  Californio 


ONE-PIECE,  AIL-METAL 

STOP-  and  LOCK-NUT 

lt>  "chucli  like",  resilient  locking  segments 
lock  the  "FLEXLOC"  securely  in  ony  posi¬ 
tion  on  o  threaded  member  with  o  con¬ 
trolled,  uniform  and  dependoble  torque. 

Tough  opplicoticns  demonstrote  thot  the 
"FLEXLOC"  positively  "won't  work  loose", 
yet  It  con  be  removed  easily  with  o  wrench 
when  desired  Bccouse  it  is  oil  metal,  tem¬ 
peratures  os  high  os  SSO'F  hold  no  terrors 
tor  the  "FLEXLOC" 

The  "FLEXLOC"  hos  plenty  of  tensile  .  .  . 
con  be  re  used  mony  times  .  .  hos  there¬ 
fore  o  long,  effective  life 

Writt  for  further  information  and 
free  samples 

See  us  ot  Booth  2434,  Convontion  of  Notional 
Moto)  Congross  ond  Enposition,  CHtcago, 
October  21  to  27. 


STANDARD  PRESSED  STEEL  CO. 


JENKINTOWN  10  PENNSYLVANIA 


Precision  MINIATURE 

S  L I P  R  I  N  G  Assemblies 

and  commufofort  for  gyros, 
tompufort,  resolvors,  motors,  solsyns 

a  Absoluta  minimum  lerqua  frictlan. 
a  Oiomatar  rongat  .010"  —  24.0". 
a  Minimum  1000  V.A.C.  hl-pat  batwaan  circuits, 
a  Hard  silvar  plotad  to  plastic  basa  and  wlro  to  form 
rigid  ottombly  fhot  wlffisfoisds  up  fe  12,000  r.p.m. 
o  luppliod  fo  your  spociflcotlons  of  cempofitivo  pricat. 

EleCTROTeC  Corporation 


S3  BEBGEN  TURNPIKE 


UTTU  PERKY,  N.  J. 


For  uninterrupted  production  de¬ 
mand  Oono  trouble-free  coils  mode 
up  to  your  exact  specifications. 
Avoid  production  holdups!  Order 
now  from  Dono,  makers  of  a  wide 
variety  of  coils. 

Also,  Transformers  Mode  To  Order 


THE  DANO  ELECTRIC  CO. 

MAIN  ST.,  WINSTED,  CONN. 
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An*lh«r  Waterman  rOCKtTSCOPt 
I  ^aviding  Itta  optimum  In  etdllotcopa 
I  tloiiliilily  for  onolytoi  of  low-lovol 

Iaiodricol  impultot.  Idontiflod  by  it* 
bi-»on»itivlty  and  incrodiblo  portabil¬ 
ity,  S-14-A  rOCKtTSCOrt  now  por. 

I  milt  "on-lbo-tpot”  control,  calibration 
I  and  invotligotion  of  induttriol  oloc- 
!  tronic,  modicol  and  communicoliont 
I  oguipmont.  DirocI  coupling  without 
1  pooking,  utod  in  Iho  idonticol  vorticol 
T  and  horiconlol  ampliflort,  oliminatot 
]  undoiiroblo  photo  thifting  Ootignod 
{  for  tho  onginoor  and  conttruclod  for 

trough  handling,  Iho  HI-CAIN  POCKET- 
SCOPE  torvot  at  on  involuablo  pro- 
^  citron  tool  for  ilt  owner. 

E  vaC  iO--  -hH,  -,.»h 

-  OC  >a  tOCcC  oaC  »#>•• 

i  r  1^11  Noft  rt*qv««w-  t.Kr><AiAatiAq  an«Ai,«fO(l 

T  q-C  tOattpH  wrtl  IMttfiMlI  ol  froc* 

—  t«p«i.*,v«  •<  **.fl9*>  ri<A*  tOk», 

1  Vt<pt  *0  10«C  1  •*»<  0«  •"tan. 

t  T'atr  •-poAtwa  fiN*,  a'aqt  tetaa-  Ua  «a*al  tt^arC. 
~  AaC  a  pr  aOar  laarwtat. 


i'WMEIMMI  mmi  CO.,  if 

PNUADIIPHIA  M,  PA. 

CAM!  ADMIit  tOClTSCOn  | 

WATIKMAN  PRODUCTS  INClUDIi  1 


S-10-R  OtMIRAl  POCKITSCOPS 
S-ll-A  INOUSTRIAl  POCKITSCOPS 
S-l4-a  WIDI-IANO  POCKITSCOPi 
S-IS-ATWMTUU  POCKITSCOPS 
S-ll-A  IIMIAI  TIMI  IASI 


Alto  RAKSCOPIS.  IINIAR 
AMPlIPlIRS,  RAYONIC*  TURIS 
and  othor  oouipmanl 


I 


I 


NEWS  OF  THE  INDUSTRY 

ffMI  1M) 

tUWv  Wtth  thr  Aid  f>r  th«>  .S'ola^  IMod4>. 

W  K  of  BlPN^ric 

Prftdudfn  Irw  j 

2  00  r  M  4,^ualH|r  Pi.fitfsil  aSd^Mion  ij  R  ‘ 
n.  prf*tdinK » 

Appli'Mt-on  f>f  UuAlUy  4'on* 

troi  In  MctnufAi'tiir**  f»f  KI<*t'lronlc  I'rod* 
Ut'fA.  tiy  K-  U  of  Kuttfp'm  And  O 

;<4  hp-p*!  ftf  Sc.nfilttfip* 

Th#  uuuliry  «*itntr«>l  IndUstor.  by  O.  J. 
Kaik  ttf  Urnp-fAj  I’s* 

Th**  I’onirttl  »»f  In  Rjidlo  Tubp^ 

MAnufA«'tijrp-.  Iis  A  K  Wnirbt  of  Tunit- 
.*<01  ladiniit  Work*.  Ills- 

Tbf  IliirnAn  Aispp^'t  nf  Knicln^rlnif 
i^Urility  lni»»  fiN*  I’rtxiiift.  by  ('  <pArtner 
of  AIU'M  II  Mu  Mttnf  laMbx  .  Ini' 

<  oo  I*  .Vf  Joint  .Np*«»ii|or;  with  TiN'hnolwiry 
4 'lull  ftf  .Nyrur  ISPfr 


fwr*  XI 

'*  *'**  A  M  Tt-lfV  |•tlll^  s..pttli»n  ( li  a\ 
Miir  kloips  It,  |irft»ii)tnk  f 

,\  Stuity  of  IVrinMnioit  MNKnrt  KofUf 

Ink  l»p*vt«p‘f  for  TpJp‘\lA|ipn  IMoturt*  Tuhd*B. 
bv  K  Ji«ri)p'ii  MOfl  H  T  C'A|P(»fMlArino  nf 
Krnir-i»ii  llutllo  *  rhontt|cr:*pb  lV»n* 

Th**  .4|ff»ll<  Mtton  fif  A  N>w  lafiH-Notfs# 
Ikojblp*  Trittdipi  MH  Hti  UK  Mnd  IK  AmpHflAr 
tn  Tp*Ip*\ Wlon  U»^p'lvp-r»'  b\  U.  M  Mohp'n 
of  U«‘A 

(''ontildp'rAtUti  of  ttfitWnnm  Kup*  of  Plr- 
turo  TuImp*  Its  U'  II  Uhallpf)  of  Syl- 
sanla  I’rtMlut  lb  ln«- 

KvalUAtlfin  *if  I vrf<»rnMni'f  CharHots^r- 
tAllfA  of  Kathodt'  Umv  Tul»**t*  for  In 

T«*lP’>  liUth  Il^'wlvt-Tf  li\  K  A  H'tatftnnd 
•f  .\11p*n  II  I.«l»-  In* 

2  Off  I*  M  Tfl**\  ipflon  Synittiiii  <M  M 

lArB«*l.  prr-^tldlnir  t 

Thp*  T»*»hnlf*:«l  ,\ff|tf  I-  of  Khftiwv l«l‘»n. 
bv  K  M  Itttfu-hkt'  of  Z*‘n5th  K.«dlo  fVifp 
.\n  .XtirblvAijs  isf  ('.tittr  Tf|p*vWloTT,  by 
\  V  I^tttiifhrp-i.  of  llrsxtli.nf  Klt<tritnlo« 

Uril  Nos  1 

^  f»0  .\  M  Auillo  Sp-tstUtii  fsf  I.  \nK«* 
vtni*,  Jr.  pronitlliiK ) 

Tlip-  .Mp^baritf-t*  of  tlo  I'horiocrnph 
iM<  kui».  bv  T  I*  laXiifh  f»f  I'.iii'sh  MfXoJop- 
inetil  i\* 

laUht wf'lirhl  IMfkup  an*!  T  >n**  Arm,  by 
f’  U  Jt'hntfftn  «n«l  Ia  J  An«!s‘r".tn  of  Ur*A 
Sftfinsl  ris-kiip  In  Mlrh  .\mbu*nt  N'olnp-, 
b\'  \V  lit-AMT’tttn  Ilf  ini's  tro-V'iiit'r'  Inr 


Kiiiliiitt‘lt‘|ili<iii4‘  Third 

.\  NKW  fl-AS-s  of  licen.He  has  hpen 
•■statili.shed  to  meet  a  need  for  rion- 
teehnieal  radiotelephone  ojteration 
intermediate  between  the  telephone 
srvond  and  the  re.striited  radiotele¬ 
phone  opr'rator  i>ermit.  The  latter 
is  issuer!  to  tho.se  at  certain  stations 
employinir  pushbutton  e<iuipmer.t. 
.Xmonjr  the  stations  that  can  he 
oiwrated  hy  the  new  class  of  licen.se 
arc  noncommercial  educational 
broadcast  stations  with  10  watts 
of  po\\*‘t  or  less. 

.'sut>plem*-nt  No.  tl  to  thi-  FCC 
.'^tudy  tluidr'  has  been  issued  for 
those  prettariiiif  for  the  new  exami¬ 
nation.  .X  new  study  >ruide.  last  re- 
vis»'il  in  .Inly  1'.<4S.  will  be  available 
iiv  .lanuary  IP.M  This  Ixniklet  will 
brinyr  all  the  examination  elements 
lip  to  date  and  include  a  new  K.le- 
ment  S  i-o\irinv  ship  radar 
techniiiu**'. 


If  you  are  decigning  circuits  requiring  a 
time  delay  element,  or  a  reliable  relay 
where  a  short  operating  interval  can  be 
tolerated,  it  might  be  to  your  advantage 
to  consider  the  Edison  50 1  Thermal  Relay 

Haro  or#  7  good  roosoits  why: 

1.  VIbroriea  and  theck  resltteat  -  Cueren- 
taed  to  withstand  continuous  vibration  of 
1/ 16**  over-all  amplitude  at  55  cps  ,  and  im- 
pact  shock  o(  50  g 

1.  Ckerrar-praef  —  Pre. loaded  spring  pn>- 
videt  50-gram  pressure  almost  instantane¬ 
ously,  for  sura,  positive  operation. 

I.  Nea-oesiriaa  teasirlva  -  Characterittica 
not  affected  by  mounting  angle  -  operalea 
tatitfactorily  in  any  poaition  Standard  inter 
mediate  octal  base 

4.  Ambieel  <aaioeiisala4  -  Automatically 
compensated  for  ~  60*  C  ambient  range  by 
eitra  unheated  bimetal  Will  operate  from 
-60*  C  to  •  100*  C 

I.  Nee-ercliif  -  Sealed-in-glass  Operates  m 
Its  osvn  arc -suppressing  aimospbere  With 
stands  substantial  currents  and  voltages  with- 
out  arc-pitting 

4.  laeiesleit-ereaf  -  Hermetically  sealed 
You  can  tpecify  it  for  safe  use  in  corrosive  or 
haaardous  fumes  and  dusts  Tamper -prool. 
too 

7.  Fweows-resisrent  -  Available  with  fungus 
and  salt -spray  resistant  micanol  base 


IITIRATURI  AVAIIARII 
Free  illustrated  Bulletin  3007A  givea  hill 
details  Write  today  for  a  copy,  -’ve  Lakesid# 
Ave.,  West  Oranga,  N  J 


!N(‘w  ltiir«‘aii 

Thk  nKW'  .Safi‘t>  ami  -Special  Uailiti 
StTMcivi  Hurcau  recently  estah- 
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want  TODAY  rOA  Otr ailed  CATAtOC 


PRECISION  MINIATURE 
*' DRILL  PRESS  WITH- 

SENSmVf  FEEL! 


SiaM  Imn 
tl  Mrt 
ukn  satll 

l(i«|  IMW 

.  irMtif 

KCWNT 


.^lODhL  204  B  mcc  t%  ihi  iniriismf;  p«i%t 
war  demand  tor  small  dfilling  to  ever 
hifihiT  isiurasy  standards.  Spindle  tutns 
smoothiv  on  Vicsttd  Beatings,  run  out 
less  than  (MK)l’.  table  square  to  spindle 
vkiihin  .(Htot'*  at  2''>'  radius.  Permanent 
assutaev.  castin);s  annealed  and  fttound 
'X  rite  bulletin  E-l. 


Phillips  &  Hiss  Co.,  Inc. 

6666  l.iington  Av.nu. 
Hollywood  38,  Coliiornio 


.ErTll)NICALLY  REGULATED 


ttABORATORY 

POWER  SUPPLIES 


BfNCH 
MOOCL  35 

(  • 

STAM  •  INPUT:  105  to  125  VAC 
IjpfAfNOAtti '  50-60  cy 

•  OUTPUT  1 :  200  to  325 

••OO***’*^’  \j  I.  nr-  .  inn 

a  TtKfo  Volts  DC  at  100  mo 

C  •  reguloted 

•  OUTPUT  #2:  6.3  Volts 

AC  CT  at  3A  unregu¬ 
lated 

w»TH  I4>  •  RIPPLE  OUTPUT:  Less 
otATN  •"  than  10  millivolts  rms 

MMMT  r' 

WTl  17  tm.  C  impicte  tntormahon  vritf  for 
Bulittin  E 

LAMMA  BLECTRiNICsl 


t  I  o  hJ 

Niw  TOtq 


NOW, 

ACME-MOLD  COILS 

Better  than  ever  when  molded 
and  impregnated  with  the 

A  PRACTICALLY  100%  SOLIDS  THERMOSETTING  RESIN! 

•  Added  toughness  and  obrosion  resistonce. 

•  Greatly  increased  resistance  to  moisture  and  humidity. 

•  Flame  resistance. 

•  Perfect  "moldability". 

•  Higher  dielectric  strength. 

•  Lower  power  losses. 


Aeitiel^mW  ire 


TNI  ACMI  WIRI  CO. 

INSULATING  VARNISNIS 
ACMI-MOLD  COILS 


NIW  HAVIN,  CONN 

MAGNIT  WIRI 
VARNISNIO  INSULATIONS 


Littlt-thou{ht*of  facts  about  capacitors 

Tlio  wNort  tim#  brwokdown  voUoq*  ol  o  w«ll  mad*  O.C. 
copocilM  !•  oof  l#M  diaa  S  to  I  tlmM  th«  octuol  working 
tpoltoq*  at  20'*—^  * 

E  *  5  X  •  BIB 
E  -=  Br*akdawa  woltoq* 

•  rs  Ral*d  dx.  workiaq  woltoq* 

WQtck  tkii 

INDUSTRIAL  CAPACITORS  or*  uB*aryi«fly  h*ld  to  this  i 
lomula.  I 

D**iqB*d  lor  moKtmwm  »al*ty  and  tk*  *mall**l  po**ibl*  locts  I  Hot 
.alum*.  INDUSTRIAL  CAPACITORS  or.  lb.  mMl  wid.ly  *  '  " 
u**d  copocitor  ia  iaduatriot  appUcatioaa. 


Sal*a  0#ff€*s  ia 
All  PrinciMf  Cltt*i 
I24J  N.  CoMtaraio  Avc 
Ckkoq*  IS,  MUa**s 


WHAT  MAKES  A  MAILING  CLICK? 


Adwartmtaq  maa  oqr**  .  .  .  tk*  Hat  I*  bot*  tkaa  kali 
tk*  story.  McGrow-IDll  MoHlaq  U*U.  u**d  by  loodlaq 
BOBuloduror*  coid  laduotrlol  oorrtco  orqaaitottoao. 
dlroct  year  odwotlioiaq  oad  oaloo  proBOtiomal  olftort* 
le  key  purckaiiaq  power. 

la  view  of  proooat  dcry  dUfleoltio*  im  BOiatfidataq 
yo«r  own  BoUiaq  Uoto.  tkl*  ollieioat  p*r*oaoU**d 
••rrleo  U  particularly  iBponaat  ia  ••cariaq  ih*  eoB 
er*koaoi*o  Borkot  eoworoqo  you  a**d  oad  woat 
Xaweetiqat*  today. 

McGraw-Hill  Publishing  Co..  Inc. 

DIUCT  MAIL  OnnSION 


330  WMt  42ad  8tf«M 


New  Tork.  It.  New  Terk 
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H^W^  Of  TNI  IMDUSTKY 


fCOUhllvH) 


liefJiedM 
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INDUSTRIAL 

COUNTER 


li.shed  by  FCC  is  headed  by  Kdwin 
L.  White,  Chief.  He  is  chart^ed 
with  the  unification  of  reKuIations 
for  nonbroadca.st,  certain  common 
carrier  (includinir  aeronautical) 
radio,'  ship  and  public  coa.stal,  pul>- 
lic  safety,  amateur,  land  tran.s- 
portation,  industrial  and  citizens 
radio  services.  His  assistant  is 
I/ester  W.  Spillane. 

Headinir  up  the  five  division.s  are : 
Marine,  William  N.  Krebs;  Avi¬ 
ation,  John  K.  Kvans;  State-Local 
(lovernment  and  Amateur,  Georjre 
K.  rtollins;  Industry  and  Commerce, 
Glen  K.  Niel.sen;  Authorization 
Analysis,  Charles  R.  Weeks.  The 
chief  of  the  Knforcement  unit  is 
Marshall  S.  Orr. 


NOTHELFER 

Special  TRANSFORMERS 


Performance 


rOver  25  years'  experience  in  the 
manufacture  of  special  transformers 
to  meet  individual  requirements.  Built 
m  quality  proved  by  years  of  actual 
use. 

From  10  VA  to  300  KVA  Dry-Type 
only.  Both  Open  and  Encased.  1,  2, 
and  3  Phase.  IS  to  400  cycles. 

Swta  «M  Mcw  ■  BULLiTtN 

NOTHELFER 

WINDING  LABORATORIES 

f  ALBEMARLE  AVE.,  TRENTON  3.  N.  J.  . 


r.itizons  Rarlut 

FCC  HAS  AMENDED  its  rules  for  the 
Citizens  Radio  Service  to  permit 
operation  of  such  stations  by  any 
person  so  authorized  by  the  station 
licensee  as  lonjr  as  communication 
does  not  involve  transmission  of 
Morse  code  telegraphy. 


BUSINESS  NEWS 


John  Meck  Indi’strie-s,  Inc.,  tv- 
receiver  manufacturer,  is  now  oper¬ 
ating'  a  new  buildintf  providinif  20,- 
000  sq  ft  of  additional  production 
space  at  its  main  Plymouth,  Ind., 
factory. 


(;ol>i.d-.N'ationai,  KA'm;RiEs,  Inc., 
recently  b«*came  the  new  name  of 
the  National  Rattery  Co.,  manu¬ 
facturer  of  industrial  storaRe  bat¬ 
teries,  when  the  stockholders  of  the 
latter  firm  approved  the  chanRe 
propo.sed  by  the  board  of  directors. 


linear  measurements,  frequency 
measurement,  RF  interpolation, 
nuclear  counting,  os  well  as  vir¬ 
tually  all  loboratory  and  indus¬ 
trial  high  speed  counting  appli¬ 
cations. 


A  HIGH  SPEED  COUNTING- 

Any  mechanical,  electrical  or 
optical  events  that  can  be  con 
verted  to  changing  electrical 
voltoges  can  be  counted  at  rates 
up  to  10,000  per  second. 


General  Ki.fxtric  Co.,  Syracuse, 
N.  Y.,  has  bouRht  the  Illinois  (’abi- 
net  Co.  at  Rockford,  Ill.,  which  will 
continue  to  produce  its  present  line 
of  wikhI  products  for  tv  home 
receivers. 


*  DIRECT  READING  —  no  inter  ■ 
polation  necessary,  capacity  of 
1,000  000,000  counts. 


Compf«E«  deurlption  and 
specif icaliont  ore  yours  for 
the  asking. 

Please  request  Bulletin  PI-410. 


Prodixtion  KqulPMENT  Co.,  37  W. 
Main  St.,  Oyster  Bay,  \.  Y.,  is  now 
functioninR  as  two  separate  orRani- 
zations.  Prcxluction  Tool  &  Fix¬ 
ture  Co.  will  continue  with  the  sub¬ 
contract  portion  of  the  business 
prrHlucinR  aircraft  and  similar 
part.s.  Coil  WindinR  Kquipment 


A  VERSATILE-eosily  adopted 
for  precise  revolution  counting. 
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FIATURES 


MOVING? 

If  you  are  moving  (or  have  moved),  tell 
us  about  it,  won't  you?  Your  monthly 
copies  of  ELECTRONICS  will  not  follow 
you  unless  we  have  your  new  address  im¬ 
mediately.  Make  sure  you  don't  miss  a 
single  important  issue  .  .  .  and  help  us 
make  the  correction  as  speedily  as  pos¬ 
sible  by  giving  us  your  old  address,  too 

ELECTRONICS 

CIRCULATION  DiRT. 

330  W.  42nd  S».  New  York  18,  N.  Y. 


electronics 

PUBLISHES 

13 

ISSUES  YEARLY 

MID-JUNf 

BUYERS’ 

GUIDE 


1.  Ball  BRariNi  Mtcraai*t«r  far  abaafuta  caatral 

af  tfaftb  af  cattar  ta  all  faar  ratla*. 

2.  Arcaracy  af  raaraSaetlan  la  faar  ratlaa  8aa  ta  aaeal* 
laat  araclaiaa  mactiinlaf  at  aantatrapli  araia. 

3.  Abaalata  aecaracy  la  thraa-aiaiaaalaaal  Aaplteatlaf 

4.  Many  attachmants  avatlaMa  ta  mrraaaa  aartatiiitY. 
»arh  ai  aataaiian  arai.  raa(4  aalf'Caatarlaa  vlaa.  aa- 
laaMan  aaat  far  aantaaraaB  aaS  eapy  carriar.  haatf  aa- 
aravlaa  tplatfla  antf  aiaay  aiara. 

5.  Caay  aatf  arark  rlfAt-Htfa  ap  aa4  la  viaw  af  aparatar. 

Cotofog  o«  I2ag«faft 

MICO  INSTBUHENT  CO. 


NEW  400  CYCLE 

MINIATURE 


(INDUaiON) 

MOTOR 


•  Maximum  HP 

•  Minimum  Siie 

•  Minimum  Weight 

•  Meets  “JAN"  specs. 

•  Reversibie 

•  Totaily  Enclosed 

•  Wide  Ambient  Temp.  Range 


PERFORMANCE  CNARACTERISTICS 

Horaapowar  . 1/30 

Voltoga . 200  Voll* 

Currant . 0.25  Anipt. 

Phota . 3  PHoaa 

Spaad . 10,000  IPM 

Praquancy . 400  Cycla» 

Waight . 10  os. 

Ovaroll  Oimantiona . 1%**  dio.  a  1%" 

•  long  life 

•  Dependability 


ANOTHEI  EAD  FIISTI  Thi>  wnil  pro.idoi  tho  highoil  pottiWo  HOISEFOWER  OUtRUT 
PER  UNIT  WEIGHT  AND  VOlUME  ond  il  moil  voluoblo  for  uio  in  oircroH  oppMcolioni 
ond  davicas  in  confinad  oraot 


For  furtfiar  dafoiU  urrifa  fo  Oaporfmanf  "i.** 


74f  Trawbrtdfa  St. 


Combridga  3S,  Mott. 


EASTERN  AIR  DEVICES,  INC. 


S8S  DEAN  STREET 
BROOKIYN  IT.N.Y. 
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pfANSTItHL  I  H 
PICKUP  ■ 

IS  TO  ■ 

THER  PICKUPS_J^ 
fm  radio 

IS  TO 

Km  am  radio 


Co.  will  continue  with  the  desiifu 
and  manufacture  of  eijuipment  for 
the  coil-windinK  indu.stry. 


I  TktkaI)  Kxpo.sition 

Hivd.,  I>>!i  Antrcleit  16,  Calif., 
recent  entrant  into  the  electronic 
'-omponentA  manufacturintr  held, 
will  specialize  in  the  manufacture 
of  miniature  solenoid  coil.s 

fr#in  Hi#  •»•«»  ANSTIIHl  STV  AIN* 

SINSniVI  PICKUP  CfiA  Hi«t  •rAlwary 

pNtupi  N  y t  •>  Hi#  fk#  b#fww  FlKLDt'.N  IN^TRI’MKNT  ('OKP.,  llldllrt- 

ttitf  r«4i«  az»  ra««  raopMan.  control  manufacturer,  an- 

1h*r(«rc||iM><irrauin«whtfhrl*l'ANMItHI.  the  m-coo:!! ion  of  new  and 

STRAIN  stNsiiiVi  I'll  Kri>brinii>uutih«  nouncl.s  tne  laiupaiion  oi  new  aiui 

brilli«n<«  of  truly  icrcAi  soicev  and  urchetirai  larger  office  and  factory  Hpace  at 

...  the  Uicni  mu«K  oA  your  rriordt  iHai  other  .WkO/\  4*u  cj*  i>u:i..vt  i..u;.  o»i 

method*  of  rrproifuiiton  leA*e  untouched  *-^20  North  4th  St.,  I  hiladelphia  3d, 
a  tim  PfANtTiiM  tTRAiM-tiNSiTivi  wcK-  ^  name  of  the  company  ha.s 

UP  a  aa  ainai«»4«  Ha«i4»<M  wiHi  a  CON-  been  chaiiifed  from  Fielden  F'lec- 
tTANttfUSTANCf  afabawdSO.OOOakatt  (rollics  InC 


With  2  50 -Watt 

WELLER  GUN 


\i>  neeil  I41  <‘hanar  tn.*!.  fi»r  light 
nr  hrttry  -olileriiiK  The  2.>0-»all 
Weller  ><il<leriiiu  l.un  d<M-« 
lH>lh  uith  rnnirnlirti  Huai 
heat.  .>-«ee«nH  healinu 
OS-  'a«e>  lime  aiiH  rurreni 

\  *»n  r*er»  i«*h.  T  iiiir 

V  Weller  l.un  |»a*« 


(iKNKKAi.  Kuxtku*  Co.,  recently  an¬ 
nounced  a  three-million  dollar  ex¬ 
pansion  program  for  it.s  receivinu 
tula*  plant.s  at  Owen.shoro,  Ky..  and 
Tell  City,  Itul.,  involvintf  the  addi¬ 
tion  (tf  i:il,IM)(i  s«j  ft  of  rtcMir  space 
and  new  tula*  makinir  e<iuipment. 


month' 


BtrTA  Kl.t;tTRlc  Corp.  ha.s  moved  to 
new  and  larRer  quarters  at  333  E 
103  St.,  New  York  29,  N.  Y.  The 
new  premise.s  will  allow  alaiut  hve 
times  as  much  prtaluition  area  as 
was  formerly  available  and  will 
allow  for  the  manufacture  of  jaiwer 
supplies  up  to  100  kv. 


Check  These 

Timeand 

Money 

Saving 

Features 


QUICK 

C  HANOI  ^  ^ 
CARTRIOOl  HOiOIR 


(  Ariridyr*  ftir  miiro  KriMisc  <  (H)t  up  r«diut) 
And  tiAndArd  yrtnisr  \  tip  rAdiu*l  Arc 

A*AilAblr  aIohk  *h|lh  A  Quiik  (  hAAK^  <  Ar* 

irtdjir  Hnldcr 

Sivli  Arc  itpprsi  iih  fAnu>u*  1*1  I  If  HI. 
M4''h  I'rciiou*  MciaI  Altov  «shiih  mill  mcAr 
fo  lr«i  ihAii  A  (HM  Hai  in  ItMl  pt^s*  on  *tAnd* 
Ard  rciord*  ai  proper  vivlu*  pressure  SirAin- 
Scneitise  flenicni*  r(|uipped  miih  DiAmond 
•t>li  Are  aUo  ASAiUhIr 

A  ipCiiAl  prrAmplil>  inie  iiriuii  i*  ncsessAry 
fur  oprrAtion  of  ihi*  nrm  pukup  lour  siste* 
of  prcAniplihcr*  miih  Ansi  miihout  p«>mer  sup¬ 
ply  And  (ontinuou*  tone  lonirols  Are  avaiI- 
Ahic.  And  Arc  enKineerrd  to  provide  the  cor- 
rest  poUrired  iurreni  lor  the  pukup  rirmeni. 
And  aUo  to  provide  ihr  hr*t  *iAyr»  ol  cikdaI 
KAin 

l*riH»l  ol  ihe  esiellencc  of  the  PI  AN'vl  H  ML 
SIKAIN  MNMIlVf  Pit  M  P  i«  AppArent 
K>ih  in  (c*i*  And  in  aiIuaI  listeninK.  sshen  it* 
m  ide  rAnyr  Mai  re«|H>n*r  i*  he«t  drmun*trAied 
A*k  vour  rAdio  fuppiv  niAtv  or  use  the  hAndv 
ioup«*n  Kelom  to  yet  loniplrtr  IKlf  INfOR- 
M.VI  ION 


I.KAR,  ISC.  ha.s  acquired  the  tialance 
of  9.6<M»  .s()  ft  of  space  in  it.s  main 
building  in  (jrami  Kapids,  .Mich., 
increa.siiiK  the  main  plant  areai  to 
180,600  sq  ft.  The  added  space  will 
be  used  to  further  increase  produc¬ 
tion  of  such  device.s  as  automatic 
control.-,  -crviimechaiiisms,  aircraft 
radio  and  other  aircraft  accessories. 


TRIOOII-SWITCH  CONTROL- Governi  h*ot 
tor  tight  or  heavy  work  Save*  powe'  bAcouvA  no 
need  *o  unplug  gun  bAtween  |Obv 
SOLDCRLITi Spotlight*  the  work  lAt*  you  vaa 
whot  you  r*  doing  at  oM  timA* 

S*SICONO  HIATINO  — No  waiting,  no  wotted 
current  Sowet  hour*  ond  doltor*  each  nronth 
lONGIR  RIACN^Let*  you  get  at  any  lob  with 
AOVA  Slidei  between  wiring  —  mto  the  tighteit  tpoti 
STRIAMII N 1 0  *.  Compoct  ond  comfortoble  to 
Hold  ^litot'bolanced  for  fott  precision  soldering 
RIOI  D*TIR  — Chttei-shaped  More  soldering  oreo 
for  faster  heot  tronsfer  Over-and-under  termi¬ 
nals  give  broemg  action 

DUAL  NIAT-^  Single  heot  200  watts,  dual  heat 
200  250  watts.  120  volts.  60  cycle* 

Sii  tki  Ml  250  watt  Weller  SolAnnf  Gee  teiji 
It  ywr  tKtributir— ir  write  fe  Mlctm  iirect. 

SOlOetlNO  GUIDI-C*t  rout  n*.  copy  o« 
SOLDERING  TIPS  — revised,  up-to-date  ond  fully 
illustrated  20-poge  booklet  of  procticai  soldering 
suggestions  Price  10c  ot  vour  di*tr»- 
bwtor,  or  order  direct 


El.KCTKovrRATT  C’oRl*.  has  been 
fiumed  at  I.akewiiiHl,  Ohio,  to 
manufacture  electronic  equipment 
under  contract.  Theodore  ('.  .Asad, 
l.'>78  Uidv'ewiMiit  .\ve  .  is  president 
Ilf  the  firm. 


.Nation Ai  Hirkm  ok  Stanhakh.s, 

WashinK'ton  ‘In.  recently  es¬ 

tablished  the  Ortice  of  Basic  Instru- 
m«‘nlation.  to  cisinlinate  a  program 
of  e\aluutiori  and  improvement  of 
instruments  for  measurinjr  iiasic 
phv-ical  quantities. 


Divisiam) 


ELLER 

ELECTRIC  CORP. 


I  KsJn  \mpfh  l»0i 


.Atomic  In.stki  mkst  Co.,  manu¬ 
facturers  of  nuclear  n-search  equip- 


*M  Packtr  {••(•n,  Ra. 
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DIETZ  DESIGN  &  MANUFACTURING  COMPANY 

Inductance  Specialists 

Grandview,  Missouri  Dwight  7316 


Try  Rentier  for  Service-Tested 
*'Hard-to-Get"  Components^ 


ment.  have  moved  to  new,  larger, 
and  more  conveniently  liK-ateii 
•juarter.H  at  H4  Massachusetts  Ave.. 
<  amhridKe  39,  Mass 

Thk  Fidelity  Tube  I'orp.  (form¬ 
erly  the  Allied  V’ideo  Corp. )  has 
acquired  80,000  sq  ft  of  space  at 
1000  Passaic  Ave.,  East  Newark. 
-N.  J.,  and  has  .set  up  to  make  tv 
picture  tube.s.  Full  production  jfoal 
IS  1,800  |)er  day. 


PERSONNEL 

Walter  F.  Kram.  formerly  en- 
tfair«-d  in  CAA  omnidirectional 
ranire  development  work  at  laivoie 
I.ala)ratories,  has  joined  the  staff 
of  Hallantine  [.aiboratories,  Inc., 
HtNinton,  N.  J.,  as  a  senior  enRineer 

•  Jeoroe  It.  Hulst,  at  one  time  en- 
tfaRed  in  development  work  on  the 
proximity  fuse,  and  until  recently 
in  the  (leneral  Patent  Department 
of  the  Research  Division  of  .Allen 
B.  Du  .Mont  laiboratories,  Inc.,  has 
t>een  promoted  to  manaRer  of  the 
SjHH-ial  Projects  I..aboratory  of  the 
Ele<-tronic  Parts  Division. 

William  J.  Morlock  has  been  pro¬ 
moted  to  assistant  manaper  of  the 
Commercial  Equipment  Division  of 
the  (Jeneral  Electric  Co.,  Syracu.se, 
N.  Y. 


•  STANDARD  TOR  SO  VIARS... 

TNI  RIST  IN  THI  INDUSTRY 

Heavy  duty  phenolic  sockets  With  hiah  cur¬ 
rent  wiping  action  contacts  ...  for  indus¬ 
trial,  transmitter  and  test  applications. 
Ituggf'd.  Years  of  tul>e  insertions  and  with¬ 
drawals  do  not  impair  contact  effectiveness. 
Black  phenfdic  is  standard,  low  loss  phenolic 
or  alkyd  on  order. 


Rsfnlsc  Csmsany  3101  Rrysat  St.  Son  TrsnciMS  K),  CalH. 


with  OESCO  Plug-In  Assemblies 
as  basic  housings 


LfrT~l«l«  iMkiof  ■•lev, 
tet  WUtet  Ceetfols.  Ae««Mtti 
HeftYK  ■«f  C*.. 

DISCO  o«  m  assimilt 


C  E  N  T 1 1 .  Ois<T  mteetet  C#«l, 

ws«4  le 

bf  NemsMi  llectreAKs  Ce. 
DISCO  01  1SI  ASSIMIIV 


(dm  Fufeisli  Ueitt  Witli  (btU  WeuM  Te  Tmh 


TK«  DESCO  Plug-In  Auombly'^o  Fitted  oluminum  con  with 

ocfol-typo  plug  connoctor  in  boM.  Avoiloblo  with  ond  without 
^  coil  form  or  odjuttoblo  powdorod  iron  tuning  coro*. 

30  MOOKlS— IH"  ond  2"  Iquoro— 2"  to  4"  high. 


Write  ter  Literetwe  em4  SReciticefteM. 


RADIO  SHACK 
19SICATAL0G 
JOST ISSUEDI 

WUlTt  too  At  Wi 

fPf  9i  ffi 

*>-  Am0tt. 

€9  $  moit  t9m^9f9.  I9w9*t  9rit0 
tim0  !•*#•#  09tt  A9f 

•#  A#« 

m«i*f  Oa«  mt  •//  A«« 

C«f*/OfO  900*99  lA.l 


7^  RADIO 
SHOCKS. 

Ill  ■iSimcili  SI .  USIlii  MISS 


RADIO  SHACK 

PRESENTS  »*• 

v^rr^- 

s-'Ampex 


NEW  MODEL  “400' 


MAfiNiTIC  TAPI  liCOIDIt 


ti  iC  9f  P*  I  i0lt 
fS  9*<l  V/i  »0**9i 
4A  **fAw*«i  9t  V/fl 
Pf«/P  oe  full  fr»cR| 
0<>f*9^l*l 


TH«  A«w  Ampti  400  4 

10  <S  OOO  ifCl*  '•»p«nt«  40  7  I  .  t|t4b<iiAtd  4 
4«w  4  44  in  fidtt  ty  4t  ipttd  4Ad  IP  •*» 

p<ic4  f4f*04  C«mpi4t«  in  ON(  port«bl4  C4I4 
Cd>P>P*4*4  plwf  4  P44d  boutin^  44d  Otbtr  Amp4l 

••C^M«*4I!  O41V  |7M  00  Writ*  lor  d4t4it|( 


c«f  rtfi  looRtir  fdtfi 


*4<l  •  iktit  lOSTON  •  MASS 


OAMI  .. 


It4tt  — 

n  -4 

IJ  ••MN* 


;^RnDio 

SHDCh^. 

Ill  Nisimdl*  SI..  HStll.  MISS 


Ntws  Of  THI  INDUSTRY  (c«ittaw4l 

RT.MA  Dat*  Hurfau,  New  York 
City. 

V.  K.  Zworykin,  Director  of  Elec¬ 
tronic  Re»earch,  RCA  l.Jtboratorie.-> 
Div.,  Princeton,  N.  J.  wan  awarded 
the  1951  Medal  of  Honor  by  IRK 

Robert  (1.  Scott,  senior  engineer 
for  Allen  B.  Du  Mont  Laboratories, 
Inr.,  has  been  named  head  of  the 
company’s  Commercial  Engineering 
Department. 

Dcnua.s  P.  TucKKR.  former  di¬ 
rector  of  electronics  de.iign  and  de¬ 
velopment  for  the  Navy’s  Bureau 
of  Ships,  i.s  the  new  director  of  the 
.Naval  Electronics  l>aboratory  at 
Point  lA>ma,  San  Diego,  Calif. 

J.  Grayson  Jones,  former  chief 
engineer  of  Conrac,  Inc.,  Glendora, 
Calif.,  tv  receiver  manufacturers, 
has  l«‘en  elected  vice-president  of 
the  company. 

J.  A.  Hutciie.'Hin.  director  of  re- 
•search  at  We.stinghouse  Electric 
Corp.,  Pitt.sburgh,  Pa.,  ha.s  Ijeen 
named  chairman  of  the  Committee 
on  Ordnance,  Research  and  De¬ 
velopment  Board. 

.\RTm  R  Grj>;n.  formerly  vice- 
president  and  chief  engineer  of 
Thomas  Electronics  Inc.,  Passaic, 
N.  ,1.,  is  now  vice-president  and 
chief  engineer  of  the  new  Fidelity 
Tula'  Corp.,  East  Newark,  N.  J.,  tv 
picture  tube  manufacturers, 

David  B.  Smith,  vice-president  of 
Philco  Corp.,  has  been  named  vice- 
dirwtor  of  the  RTMA  engintn-ring 
department. 

B.  V.  K.  Fkknch  has  joined  Allen  B. 
DuMont  Lihs.,  Inc.,  East  Paterson, 
N.  J.,  as  application  engineer  in  the 
EUvtronic  Parts  Division. 

F].  H.  I'lm,  previously  with  West¬ 
ern  F;iectric  ('0.  as  field  engineer, 
and  until  r«“centlv  sales  engineer 
for  the  F;i«s-tronics  Division,  Syl- 
vania  F^lectric  Product.s  Inc.,  has 
lieen  ap{>ointed  Sylvania’s  merchan¬ 
dising  manager. 

llARvi.D  SfiilTZ,  formerly  electron¬ 
ics  research  sptvialist  and  consul¬ 
tant  on  microwave  problems,  now- 
heads  radio-frequency  engineering 
in  the  electronics  department  of 
The  Glenn  L.  Martin  Co. 


SELENIUM  RECTIFIERS 


HIGH  VOLTAGE  TYPE 


RATINGS 
TO  100  KV 
I  lo  75  mo 


POWER  TYPE 


RATINGS 
TO  250  KW 


EFFICIENCY  TO  87% 

Atk  lor  (mIIcIihi  C-149,  C-I4I 
YOUR  INQUIRY  IS  INVITiD 

INTERNATIONAL  RECTIFIER  CORP. 

6809  S.  Victorto  Ave. 

LOS  ANGELES  43,  CALIFORNIA 


MINIATURE  TYPE 

6S  to  1 .000  mo 
To  160  •  RMS 


FOR  ELECTRONIC 
AFPLICATIONS 

AOi  tor  ■oINUm  IS- 1 249,  RN  949 


•«  yMtr  t*«<tAc  pr^blQiw  PT^obl*  *r9*% 

UNLIMITED  USES  INCLUDE: 

•  t9<Of9in$  Aroorfccsfiwg  4  A*fDpA)rs«c«l 

•  l«b4R4f«>y  V*s4«'<4  4  Por*«b^*  Track 

. . 
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Ji  11  l-t  J 


'  OKHUl  •*•“** 

^  W<w<  w** 
„  HH'W* 

V  lun  l<J«i»“«' 


T^derat^ 


FiNi  msaoNS 
OF 

TUNGSTIN  mm4  ^^lyh4^mmm 

«a<l  oecuracT  la  aar  lobrtea* 
t>oa  •!  Tuamtaa  4  Moirbdaaua 
boM  bava  caorociaruad  auf  aaraica  ta 
iba  Oactraaic  laduairy. 


H.  CROSS  Co. 


hederated  Purchaser 


A  EUROPEAN  SOURCE  OF  SUPPLY  INYITIS  YOOR  iNQUIRItS  FOR 

TELEVISION  &  RADIO  PARTS 
FLUORESCENT  LAMPS  &  ACCESSORIES 

M.  1  wo^d- W,d. 

CakiM  NALIA  BRUk&CL4  H^pytotiom 


h«ah  b«a4 

SHORTfO  TUftN  INOICATOO  r 

TA«  K«nr«ii  Skartta  Tikii  tna  Opmm  CI*v«H 
C«ti  CA«>k*«  —  ittB  —  imAmai**  »•••!• 


- EL-TRONICS,  INC. - 

Research,  doclcpmcnt,  and  monufocture 
ot  electronic  equipment — a  iinqie  model  to 
lorqe  quantities. 

Writ*  ToA*y  far  Frat  RMurna  of  Oyr  Plant  Fadlttioo 
SpMtoft  Its  tfi  Cttpyf-Mullyf  yquipmynt 
2647-47  N  Howard  St  PtiilA.  33.  Pa  -GArfioM  S-2026 


«nd  wp4«»  ■npi».»riii9  nntae  ter  |rwr  npplice 
Men.  Wr*t  ter  fleleg  f. 


ineaMan.tTP  ^ 


FOB  THE  RADIO  INDUSTRY 


SUB-MINIATURE 

PRINTED  ELECTRONIC  CIRCUITS 

•roAoeoA  troM  lawr  tckomaiioo  or  ORittint  olao- 
traaio  aaoipaiani.  C  rraiti  Arad  a«  caranurt  ar 

•M  driai  an  piatticB  and  Mpar  baaaa.  CanftdaatlaJ 

aarvica. 


[CNTI 


NITROCCLLUIOSE 
8TNTHETIC 
MOISTURE  RESISTANT 
THERMO  PLASTIC 
THERMO  SETTING 
VINTl  IN  COLOR 
COa  VARNISH 


PLASTICS  A  ELECTRONICS  CO. 

272  Nertniand  Ave..  luttoln  8.  New  Yorti 


ELECTRONICS  — October,  1950 


BARRETT  VARNISH  CO. 

1S32  Sevth  SOrit  Covet 
Ckoro  SO,  ML 


DOW  CORNING  CORPORATION 
MIOLAMO,  IMCHWAM 


ie.  A.gllll  e  New  TeA 
CewaOei  Nbeiaie*  Cenede.  IM.,  Terawte 
Oie^tiOele  A^rtglWendtinHen.  Ud,  U.dee 


\X  hen  yiHj're  in  need  i>f  vime  product 
or  service  to  speed  and  improve  opera¬ 
tion,  or  save  money,  you  may  find  it 
here — in  the  Contacts  Section.  .  .  . 
uch  hiue. 


DESIGN— DEVELOPMENT — MFR 

Troncfeimers.  Ceils 

MAGNtTIC  AMPLIfimS 
Short  Runt  -  Fast  Delivery 
Low  Cost  •  High  Quality 


TELETRONICS  LABORATORY,  INC. 

Weetbury,  L.  I.,  N.  Y,  Weetbury  7-102t 


CORP 


RCPROOUCIR 


CRIES 


SUBCONTRACTING 

MILITARY  and  COMMERCIAL 


racaivtn  —  fttf  aaMia*wwt 
tro«»mittar«  —  controli 
lub-attaiabliat 


EISLER 


ea  CamaUfa  Eawiarwanf  for 


SPOT  wfLOfPS  Eiattrsc  tar  ««  ro  kva 

TfilviS'ON  Tcei  Class  wording  ECH.tPMENT 
transformers.  Sc>aT‘«<  orvj  S*op^<9otd  Tppat 
INC  AND!  SC  f  FdT  LAMP  RAoowttX  twr EQa<om#e>t 
PLLORISCfNT  TgPI  aio«wta<»«»tp»Q  EqwO'VTant 
NEON  SION  MAHidS  IOU'PMCNT 
IlIC TRONIC  EOu  PmINT  Vocwm#**  Pw#tv*p*  atc 
wtCT  Cv.ASS  SL^CinC  or*o  Cvrrr'tna  ««oeA.esat  toe  Loooeotoev  L»%a 
null  INCINCCRINCCO  letc  7S1  So  UtthSt  .  Nawo'k  3.  N  J 


THE  NON  melting  SHI- 

CONE  insulating  and 
WATE»PBCX>flNG  COM 
POUND  EO*  IGNITION 
STSTEmS  and  ELEC’ 
TtONiC  EQUIPMENT 


S^AI.I  AT 
Tf  w»flA 
V  l»l 

HCm  -70« 


meets  all  tEOUISE 
mENTS  Of  ANC128o 


'kihUfik 


iacktaik 


(cOMtlAHtd) 


Professional  Services 


AMERICAN  SPEEDLIGHT  CORP. 

lAinLIATIO  WITH  1.  fi  AAIT/MAH.  IHC  } 

UAMttT  I.  f'AHKKH.  I'KP^1|R»~VT  a**! 

••■riaiiM  m  Ansi  iavtr<4Ue 

fa# 

ll«Awfartar* 

Stm  T«rk  IT.  M  1 

HOGAN  LABORATORIES,  INC 

iiiAA  V  U  Hi  gui.  Pm. 

Appiird  Pftggrek,  I)r%ri*ffmfnt, 

R»i  lYtV  KtrrtKi<AD:iT  cr«ipHHIt  BtAlT 

I'lMDDiiuilcAti'in.  Dortro  MDaUii*  rvi’ord 
.lig  mnlla.  iDHniMMltDtloA. 

IM  Pwrr  HUwE.  Srm  Tofk  14  1  7pS5 

CROSBY  LABORATORIES,  INC 

Vurrci> 

lUlUt  rMgimt»-r\T.g 

HMiSArcA  A  llOTvloiMMAil 

IM.  (  T\ 

Tm(  B&MUtplwftt 
l^tkifARnfr  A  Mufitl  Shtif  a* 

IM  Hsl  N  T 

<»«r  W«  (  Iff  T  t»3«4 

MEASUREMENTS  CORPORATION 

Kftrurth  ^  ManufarturtHg  Engtnfeft 
liaiTT  W  lli»wk  JfCTT  n. 

JxhD  M  *aa  licMrMi 

Ilvw4aii«t«  in  tba  iHwiga  and 

of  I9#r(ri)nte  Ti^t  liMiruoMtitj 

H<M>ntr«i.  N  J 

DUBROW  DEVELOPMENT  CO. 

Itfiien  —  Dfcrltfmml  —  Mfr 

Sir  »  lllcb  HI  Karlinroci.  N  i 

S  0444 

Eugene  Mittelmann,  E.E.,  Ph.D. 

Coniullieff  Emgmrrr  Ci  P/iyiitnl 

High  KrwiueD4*T  Mi^afing-  loduHrlai  fUi^Rruntra 
AmhimI  l*linica  and  Ma'n#iua<.ci 

94;*  W  W aat«mgt(*o  HWet.  CtHi-aAn  S.  lU. 

Hiala  S  toll 

EDGERTON,  GERMESHAUSEN 
&  GRIER,  INC. 

C.omtulhn^  F.nytnetri 

HMrA/tA  Mt>i  \l«nu(A(’iur« 

(if  ISwtnifilo  Mid 

HtiM  Id  liifh  mlm  I  inintsi^rDdhi 

IM  llt'NAMlM  19. 

NIAGARA  ELECTRON  LABORATORIES 

rONHl  I.TATII'N  fXl.ywTBrcTION 

nu:  niKUMiN  Ai*  KKijiV 

HpM-laiUlttf  In  MduU'io  nf  pr<>b(«>ni*  nf  al«c<r«>nic 
and  aJartru  phT«lt'al  tii»iruiu«^iat><«i  for  tb#  r#- 
•*«.’* h  or  anai>ti<al  laUifatorjr  Inductrlai  plaot 
pntbU^a  aU<>  >fl»it*Hl 

Andurar.  N«n«  Turk  (’abla  Atbirru  MlATHoNLAM 

ELECTRONIC  ENGINEERING 

CO  of  CALIFORNIA 

Uadlit  aikI  P  lAniiKiii' «  iifiAdtun#  aiid 

l»4i  *4  !««•  An«»iM 

g  I»1  nkUfe  1  7SU  i  •nfum.* 

PICKARD  AND  BURNS,  INC. 

(’onmllinii  ElftlrntiK  t  itgittfcri 

AnaUnUanl  PNaliiail<»o 
‘•t  ila(ii«>  Nvtto'ma 

Ho^rart  fi  iMirinpntfnt  n  li^tgn 
•  if  tal  P.lrriFtaiir  V:>iuuoiirot 

S4«>  lliahiand  Air  .  Ni^lham  :*4.  Mavi 

it 

ERCO  RADIO 

1  LABORATORIES,  INC 

kaJio  (.Ammumitaitotts 

lw«tn  IW«t>l->ptnrAt  |*nidii<dt<4i 

ID  rrT«luiSh'f  Hhifi 

(lar'lMi  4T»r  •  UlMid  •  »•  >  ofk 

ALBERT  PREISMAN 

(.onsulttng  Fnginf/r 

IV'bniittM.  Vldao 

AmplifWni.  I’haaing  Nrtwiirk*. 

Industrial  App>!ancvN> 

AfflllaiMl  «lih 

MANAf’.P'VKNT  TltAIMMI  I.ATT'Jt 

MM  I4«h  HI  .  \  Wa*Jun#t<«  U*.  1»  C 

EDWARD  A  GAUGLER,  Ph  D. 

i'gntmitiny  FMftuist 

M«i#rlA!«  (u.  1  'Hiftr  Ap(<;>r*Ati<iDA 

419  Nf  4  li*M.  Md 

The  Robert  H.  Streeter  Co. 

1  Iriltiteir  Dnign  Sfectahih 

koWnoisrlng  ('utiAultant* 

R4<t>roa«ntiDg  Uanufai-f >irf<ri« 

(if  KloiAninlc  Kqulpnimt 
'A  HiOittwrn  reilMi  HiatM 
fBpwdailati  ID  th#  dMign  aii<l  <mii  struct  Ion  of  tp* 
eiaiiiad  pi«v«  uf  aiuipfCMtit  for  igtM  inc  appliraticti* 

YVI  97  Uifivowood.  Ifi-s 

PAUL  GODLEY  CO 

(  gntuitifty  KtiJio  tnyinfrrs 

».Mi;4T  VtYTi  H  v  J 

V>U  Uttw  Fall*  4  lOOA 

THE  TECHNICAL 
MATERIEL  CORPORATION 

i.gmmuntutttons  Comultunts 

ffag«l«#*f  Ml# 

()#ncral  anil  I.AN>ratorY 

tSi  Nt»Hc  #r  l*Ia.  e  Mamar  -tifsk.  N  T 

HANSON  GORRILL  BRIAN  INC 

PraJuitt  ^ 

ia,n  n.p'i  tihiMi* 

U)l»KAl  l.l«  Ml.«  II4NU  AI. 

iAm*  4'itDllD««tD4  Mill  i«;««  t'oT#  N  Y 

r.i.«  ('oi#  4  IHT3 

WHEELER  LABORATORIES,  INC 

Ra-lio  a<id  Rlcctn'Dtc* 
t\innilttl)C  liMrlopmaat 

K  t«A«a  4n’cnna» 

Uirronata  I'oMpMirti'a  Tn»t  liuvupfnmt 

Tlandd  A  >4h»»tor  and  fTogtnocrt&g  HtafP 
tlraat  Sock.  N  Y  (i'cat  Nr»  k  )  7*>i>« 

limitation  of  the  use  of  bifilar  c<iils 
is  the  fact  that  they  preclude  the 
use  of  usual  methods  of  plate- 
screen  neutralization.  The  rea.son- 
intr  indicated  is  that  the  screen  is 
effectively  grounded  by  the  trans¬ 
former  secondary.  This  does  not 
ajrree  with  observed  experimental 
findinKs. 

f'onsider  the  standard  circuit  of 
F'ijj.  lA.  A  balanced  bridffe  circuit 
is  obtaineil,  and  no  feedback  volt- 
atf"  api>ears  l»et\veen  ftrid  and 
trround  due  to  driving  voltaKe 
across  L,  when  the  following  rela¬ 
tionship  is  true:  C, .,/€»,  =  Cr/C,. 


FIG.  1-  Nsutralixalion  oi  bUllar  coll 

itaqot 


This  meth<Ml  applied  to  a  bifilar 
staire  is  shown  in  Fi|f.  IH.  The 
screen  of  the  i-f  amplifier  tube  will 
l)e  close  to,  but  not  at,  ground 
potential.  Esually,  C-m  s  C,.  The 
effect  of  C,.t  will  be  to  modify  the 
effective  driving  voltage  source  of 
the  ecjuivalent  bridge  circuit.  In 
first  order  terms,  if  transformer 
distributed  capacitances  are  neg- 
U*cted,  and  L,  —  L  —  L,  and  k  =  1, 
the  bridge  circuit  becomes  that 
shown  in  Fig.  IC. 

Neutralization  is  obtained  when 
C„,  C„,  —  Cr' 'C,'.  For  identical  con¬ 
ditions,  C.'  is  smaller  than  C,.  The 
bridge  in  the  bifilar  case  will  be 
more  subjivt  to  unbalance  due  to 
tube  wiring  changes,  and  .so  on. 
.AI.so,  if  C,’  is  too  small.  Miller 
effect  might  prevent  proper  bridge 
balance  conditions.  Neutralization 
of  bifilar  i-f  stages  has  l»een  ob¬ 
tained,  though,  in  development 
work  conducted  by  assm-iates  of  the 
writer. 

Edwarp  S.  White 

Intluntry  >'rri  ir#*  hahomtory 
Stvr  York,  S.  V. 
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SEARCHLIGHT  SECTION 


EjifiMm  -  [lecvtives  •  Teciaical  Mn 

H.9m  U  TM«  Cm. 

MmiUI  MTViM  Hr  MM  #«lr«  •  mrm  m»»m- 
tiM.  will  4mt9H9  mMimI  •r«llMlA*nr 
tiM*  wWltWt  f^«ft  tw  •TMMt  PMitiM.  SMi 

•iitf  f«r 

TOMSETT  ASSOCIATES 

1207-2  ••rftr  OMf.,  OitHOwr^ii  10.  P«. 


kEI*l.tK9  i  Bm  Jk<idrrr$  to  offro  mtirrot  pM 

SBW  YOKK:  $f  V.  8t.  Mil 

VHICAOO:  if#  .V.  kifkiffam  Arr.  ni>  \ 

BAS  FR.iSClSCO:  tS  Post  St.  H)  \ 

POSITION  VACANT 

IMSTRI'VENT  ENcSlNEER,  #*p^riel»c#«l  In 
wwtrh  manufacture,  dcaifn.  elc^'trunlca.  ijoo<1  ' 
poaliion  with  cxtrllenl  future.  tStKxl  living  and  * 
workinx  conditlona  In  Mvdweatern  Sunurl*  [ 
State  age.  eai>ertence  and  aalary  dealred  In  > 
application.  i‘  T7SS.  Electron. ca. 

EMPLOY MiNT  SEPVICE _  i 

SALARIED  rKRSONNEU  ll.OOO  tti.HOO  Th.a  1 
cunfldentlal  e^rvlt-e,  eataM:ah**d  li}7,  le  t 
geared  to  needs  of  high  grade  men  who  at-rk  . 
a  change  of  connection  under  conditlona  aaeur- 
Ing.  If  employed,  full  protection  to  present  j 
position.  Send  name  and  address  only  for  ' 
details.  TVraonal  <  onauUation  Invited.  .lira 
Thayer  Jennings.  Dept.  1...  241  Orange  St  .  New 
Haven.  Conn 

_ POSITIONS  W^NTID 

l'*4 Y.HICIST.  M.A.  Columbia.  1  yr.  e*p.  mlcr«*- 
wavea,  atrung  Interest  matheinatUa,  desires 
stimulating  poattlon,  research  or  developmsni.  , 
NVC  area.  P\V-:«3«,  Elsi  trollies.  _  | 

PrRCH\SINO  AOKNT’  Elerironic  'ComiMm 
ents.  Exp..  Jobber.  resear<  h  laba  war  surplus 
ln%-.  control,  supervision  .N.Y  «'  ares  Know 
maierlala  sources,  systems.  PW-TSCi.  Lie-  ( 
tronica.  _ 

EI.F:rTHO*MECII  ANICAL^  1  design ~  Engineer  | 
M  E  and  K  K.  degrees.  Age  3.1.  At  pr>  s 
ent  i'omputer  l’r<»Jeci  Engineer  Desires 
responsible  position  in  the  electrn-merhan  •  al 
field,  requiring  original  and  imaginative  engl 
neermg  Salary  IS.Onu.  ATwater  i-o;44  I'W 
7693.  Klettronica 

ELKC.^ENtiR.  iTEE^  JunniSO.  Cornell.  22.  i 
Single  2  years  ts<  bnlrlan.  broadcast  oper*  ‘ 
ator.  etc.  Desire  electronic  circuit  design,  de¬ 
velopment.  PW-7i<3.  Rlectrontca 
L*HF  SI*Kri  AI.I.«tT.  OraduVi'e  of'Herman  Terhn 
I'ntversity;  7  yrs  Telefunkeri.  Ilerl.n  Section 
Chief  of  uhf  lab.  2  yrs  T.T  AT  Frankfurt 
Plant  Kng  .  2  4  yrt  AFN  Frankfurt.  Germany 
t'hief  Tranam.  Eng.  Age  37;  available  Novem 
her  1970  I*\V  Klectroni.  e 

SPICIAL  SlRVICl 

l*hi»tn-Ket«iii<'hlng  <  \lrl»nisli > . 

EKpl'ded  views,  (utaway  rendering  and  top 
«iuaii*r  photo-retoiichlng  for  ilurtiy  in  your 
sign  details  Instruction  manuals,  advertis¬ 
ing  and  .  Mf.-«l»Kues  Htrshon  Pboit.  Hetou«  hing  . 
Serv  .e  H  I  Wrsi  tTnd  St.  LO  4  HUS 


ANYTHIN.;  w.inin  rc.4s..n  lha.  .s  w.inTed  In  the  \  \ 
n»*ld  se  rved  t»v  K!e«trori  *s  lan  be  •luirkty  lo-  . 
rated  through  bringing  .1  lo  the  attention  of  I 
thoiisarols  of  ti»en  whose  interest  Is  assured  be-  * 
cause  this  .m  the  business  paioT  they  rea.I.  j 

'JJ*'  V  '  Jk  * 

r  *  ! 

SMALL  PARTS 

M«dg  to  *'w«tchm«kgr'ft  tglgraiKgs"*  i 

MecKonicol.  sIsctremecKonicol.  smoH  infttrussest.  ^ 
Smolt  poft«  (letigned,  monofottursd,  tub  ovsem- 
bled  by  long  ettobiivKed  mono^octursr. 

A  iARTON  CO.  ! 

Ill  Ricbfnpnd  $t..  Providence.  R.  I. 


4'^  ilf 


WANTED 

FOR  SALE 

We  will  poy  top  prices  for  elec- 

We  maintain  a  lorge  and  varied 

tronic  surplus  equipment  ond 

stock  of  fop-grode  electronic 
materials.  Ask  us  to  quote  on 

components. 

your  requirements. 

ELECTRONIC  SURPLUS  BROKERS 

3232  Broadway 

1 

New  York  27,  N.  Y. 

WANTED!! 

Telephone  Handsets 
Antennas  ANI31  &  130 
Trimmer  Condensors 

Sfafe  Typ*  <  Quanfify 

W Electron  IS 
310  W  4:nd  SI  .  .New  Ymk  I*.  N.  T. 


WANTED 

ONE  USED  240  CYCLE  GENERATOR 

Single  pliose  110  or  220  V.  AC  ,  1  te  2  KVA 

ADVANCE  TRANSFORMER  CO. 

1122  Wnf  Cetglpo  Aveswe,  Clncage  40.  tllinoii 

WANTED 

FREQUENCY  CHANGER 

Tt'i  to  10  kva,  from  10  to  ItO  cyclo.  pri¬ 
mary  201  volt,  three  phase.  Mod  full 
description  and  price. 

THE  ARKAY  COMPANY 
044  Nework  Avenue  Jersey  City  4.  N.  J. 


WANTED 

INSULATORS:  POLE  UNE  HARDWARE: 
GUY  STRAND  WIRE.  COPPERWELD  WIRE; 
WESTERN  ELECTRIC  TOOLS;  SPUCING 
SUEVES. 

VICTOR-BERNARD  INDUSTRIES 

NE  Cor.  22nd  4  Lehigh  Avet.,  Phila.  12.  Po. 


W  %NTK.n 

WESTERN  ELECTRIC  VACUUM  TUBES 

TypM  lOir.  loar.  272A.  274A  or  B.  310A 
or  B.  311  A.  313C.  323A.  32IA.  32tA.  3aA. 
340A.  352A.  373A,  374A.  3f3A.  304A.  I21A 
Ballast  Loraps. 

U  RIe.  troHH  s 

33U  \V  4:nd  St..  New  York  IR.  S*  T 


WANTED  TO  BUY 
PRIVATE  LABORATORY  Wiihct  To  Pur¬ 
chase  For  III  Own  Use  High  Grode  Test 
Equipment  and  Basic  Rodio  Components 
Replies  Held  in  Confidence 


ADDITIONAL 
POSITIONS  VACANT  ADS 

on  poqm  2*2.  2f3  A  2*4 

FOR  SALE  ADS 

on  p<me>  2t5-31S 


INSTRUMENT  WIRE 

1.000.000  loot  qauqon  *14  lo  22,  llnood 
coppor,  tinqio  conductor  slrondod,  coUu- 
loco  aceloto  lyntholic  roeln.  qiau  braid 
Insulation  ion  spocu.  Varloly  ol  colors. 

RAYTHEON  MFC.  CO. 
SURPLUS  SALfS  DIPT 
Waltham.  Mass.  5  SBBO.  Exl.  2 


GOV'T  SURPLUS 

Coromicens,  micas,  boHitubs,  ails, 
sockets,  trimmers,  chokes,  XFormors, 
pots,  roloys,  synchros.  Link  Xmittors. 
EMPIRE  ELECTRONICS 

B«i  IS2 

LtFFIRTS  STATION,  BROOKLYN  2S,  N.  Y. 


For  Sale  at  S0%  below  morhot  pricoo 
73  Iks  •ach  MslyMBSum  tlneB  eOk  i  l.3i  sag 
0Og  X  l>t  el**  esentity  si  Tsne«tss.  MslyMssssi. 
Tsntslusi.  Ksvsr.  in  virs.  rikkon.  rwdB.  wsak. 
ttnsB.  tskine.  an#  esntset  esintt.  AIbs  klfk 
vsrvsst  eusiM.  an#  stksr  seulfsisat  sbs#  is  Issbr 
an#  stksr  tuks  tn#u»triM 

f.  ALEXANDER 

Its  W  3yr#  IMrssto  Msw  Vsrk.  M  V 
WstkiSB  4-8790 


FOR  SALE 

2000  1  MF  400  VOLT  Bothlub  Condensers 
BO  Diehl  SSFJE7  Sirncros 
G  C.  WILSON 

BOX  B  CHATHAM  N.  J. 

WHAT  DO  YOU  NEEDP 
WHAT  HAVE  YOU  TO  SELL? 

ELECTRONIC 

SURPLUS 

QOULO  GREEN,  3S3  GREENWICH  tT..  N  V.C.  7 


Teletypewriters  complete,  componenle  or 
ports.  Any  quootity  and  eoBdittea. 

W  -GM4.  KlFTlrunb  s 
118  W  42nd  St.  oSew  York  1*.  .V  T 


WANTED 

Boonton  160A,  170A  Q  Meter; 
GR916A  RF  bridge, 

GR  736A  Wove  Analyser 

Give  detoiff  fe 
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SEARCHLIGHT  SECTION 


RADAR, 

COMMUNiailONS 

and 

SONAR 

TECHNICIANS 

WANTED 

for  OvcrMos  A»«ignm«nta 

Tvchnlcal  Qua/l/lcotlonsi 

1.  At  l•a•«  I  y*an'  procflcoi  •apartoao* 
la  laatolloltaa  aad  aMUalaaaaca. 
t.  Nary  eototamo  ETM  1/c  at  UalMt. 

S.  Anay  aataraaa  TtCH/SGT  or  kiokor. 

PorMoaal  QualUicotlooM: 

1.  Ayo,  OTOf  21— •oat  poos  pbyolool 
aaaailaailoa. 

t.  Ability  to  oosuaM  toopoaalbillty. 

A  Mom  (IobA  Ikoteapk  ckaroctor  la- 
roottpollaa. 

4.  WUUa^  to  ye  oronoo*  lor  1  yoor. 

loro  pay.  boauo.  llTtaa  ollorraaeo. 
rocaltea  a44  up  to  17.000.00  par  yoor. 
loroMnaal  coaaactlaa  with  coapaay 

Appir  br  Writing  to 

A.1,  P.  0.  Box  3414 
Pkilodolphia  22,  Pa. 

Moa  qaalUad  la  lAOAR.  COMMIHilCA. 
T10N8  or  SONAR  Vl**  cenipUlo  history, 
taiorslov  will  bo  orroaood  lor  •uccooo' 
tul  opphconio. 

RESEARCH  ENGINEERS 
ELECTRICAL  ENGINEERS 

AND  PHYSICISTS 

THf  FRANKLIN  INSTITUTt 

Labaratoriai  (or  Rataorch  ao4 
Orralopaiaat 

bora  opanlnot  lot  paraoaiial  witk  2-10 
yoara  aspatianca.  Adrancad  daarooa 
ora  daairabla  la  carlala  oi  tha  poslHoar. 
Flaldt  of  lalaraal  covarad  aroi  Matba- 
matlcol  AnalyiU  oi  Physical  Probloma. 
Slatlsllcal  Theory  oi  CoouauaicatioBa. 
Eloctrooioyasllc  Thaory.  Circuit  Aaaly- 
ala.  Sorromschaalaia  Thaory.  Doctrtcol 
CoBoputlay.  Adroacod  oad  ruadamaalal 
Circuit  Dorslopaaaat.  Radar  aad  Pulso 
Circuits.  Bupsrrlaloa  oi  Oporatloa  ol 
C.C.A.  Of  Ttachlaq  Radar.  Alt  Trolilc 
Coatrol  Alt  Nariqolioa.  Automatic  Coa> 
trola.  ladustrlal  or  Marios  Powst  Dtltraa. 
aad  Clactrical  Machlasry. 

Sond  rsaums  ol  aducatloa  and  sipoii- 
•ncs.  salary  roquirsmanls  and  photo¬ 
graph  lO! 

Psraoaaai  Daporlmsnl 

THE  FRANKLIN  INSTITUTE 

Philadalphio  3.  Penatylvonia 

RCA  Victor 

Camden,  N.  Ja 

Requires  Experienced 
Electronics  Engineers 

RCA'i  steady  growth  in  the  held  of  elec- 
ironies  results  lO  atiraciise  uppununiiies 
(or  electrical  and  mechanical  engineers  and 
physicists.  Espcrienced  engineers  are  hnd- 
ing  the  "right  posiiiun"  in  the  wide  scope 
of  RCA's  actisities.  tguipmeni  is  being  de¬ 
veloped  lor  the  (ollowing  applteamsns: 
communicaiioos  and  nasigaiional  equip¬ 
ment  for  the  aviation  industry,  mobile 
iransmiiters,  microwave  relay  links,  radar 
tyaiems  and  componeois,  and  ultra  high 
frequency  teat  equipment. 

These  requirements  represent  permanent 
expansion  in  R(iA  Victor's  Engineering 
Disisioa  at  Camden,  which  will  pnnidc 
excelleai  opponunities  for  men  of  high 
caliber  with  appropriate  irsiniog  aod 
eiperieocc. 

If  you  meet  these  spccihcsiions.  and  if 
you  are  looking  for  a  career  which  will 
open  wide  the  door  to  the  complete  ex' 
pressinn  of  your  ixlenis  in  the  beldx  of 
clcctronicx.  write,  gisiag  full  details  to: 

Notional  Raerultlnf  IMvIaloii 
log  910,  ICA  Vktoe  OMsIoo 
Radio  Corporotlon  of  Amorlso 
Comdon,  Now  Joraoy 

RESEARCH  -  DEVELOPMENT  -  ENGINEERING 

A  er'Fgit'xi^p  •lactraAk  rMMrtk  •‘fO  Owvlaeaitnt  •retnliRtten.  rentvmelatlaf  •tnniien  of  evr««Anv4 
•nd  fectiiiiei  in  an  Caitvr*  rwaerrti  raniw.  ti  iaiaftitae  la  vantactmf  gyaiiAad  •«'ti'i«ar<ng  and 
MtanliOa  eanannal  tieariancad  la  afactraniM.  fUraica.  maciianica  end  adwlniitiattan.  Mnd  camplata 
ra^amai  ta 

THE  APPLIID  SCIENCE  CORPORATION  OF  PRINCETON,  Peat  Office  Boa  44,  Princeton  N.  J. 

ENGINEERING 

OPPORTUNITIES 

Westinghouse 

Wanted: 

DISIGN  INGINEERS 

FIELD  ENGINEERS 

TECHNICAL  WRITERS 

Mmf  hove  of  leost  one  yoor't  tspenefict 

For  work  on  oirhorot  rodor,  sltipbonte 
rodof.  rodio  ccNomufiicotioHt  topi «  fotcro 
wove  relov,  or  lOKro  wove  commufitcotioiis 

Good  pOT.  eicellffif  vorkiit^  cofidit»ofit; 
odvoocemeot  on  isdtviduol  merit,  locotron 
loltMoort 

Seod  Pt4«me  of  eiperience  ond  educo 
tioo  to'  Momtger  of  Industrtol  ftelottoot, 

WESTINGHOUSE  aECTRIC  CORP. 

1119  WllbeiM  Ave  ■•Itimerc  J,  Morylontf 

NATIONAL  UNION 
RESEARCH  OlVISION 

Electrical  Engineers  and  Physi¬ 
cists  are  needed  for  research 
on  Cothode  Ray,  Subminiature, 
Secondary  Emission  and  other 
types  of  Vacuum  Tubes. 

Permanent  interesting  positions  ora  arail- 
able  in  the  following  fields 

Tube  design  &  development 
Tube  processing 

High  vacuum  systems 

Solid  state  physics 
Electron  optics 

Phosphorescence 

Men  qualified  in  any  of  the  oboye  ore 
milled  to  tend  their  resumes  to 

Divisional  Personnel  Manager 
Notional  Union  Research  Division 
350  Scotland  Rd.,  Orange,  N.  J. 

PHYSICISTS 

SR.  ELECTRONIC  ENGINEERS 

Famtlior  with  ultra  high  tr«qu«ocy  ond 
micro  wawq  tochniquo. 

Cxpononco  with  •loctronlc  digital  and/' 
or  analog,  computor  rotoarch  and  do- 
volopmont  program. 

SalarioB  commonturata  with  txporl«nc9 
and  ability.  Excollont  opportunlUM  lor 
quolillod  portoonol. 

CoAtert: 

C  G  Jenof.  Fortenn*!  Oeporfmowf 
GOODYEAR  aircraft  CORPORATION 
Akron  IS.  Oki« 

OPENINGS  for  ENGINEERS 

Amortet’t  faitvvt  travlng  gfii  Ivadlnt 
fartvrtr  af  aytomatir  eaatral  haa  a 

aawbar  ef  attractiva  aMfttnit  far  atartrtcal  aad 
aiachaairal  af*Biaaart  wlia  raMartk.  daaiga  ar 
davaleaaiaat  tiaariaaca  la  tha  totloviA#  araaa. 
Ctartraaka.  karva  Mrehaniiaii.  ftaialt  Clarfrw. 
Machanical  Oavicai.  ftalayv,  Clartra  Maamtici  aad 
rafatad  artivitiai.  iRraltaat  aiaanaaltlM  far  ad* 
vaacamaat  Attrartiva  lalarlat.  Lacaffaa:  Mia* 
aaatalii  Wrtta  t'vfat  fait  aanicalara  ta  B  J. 
Walkar.  Caialaymaat  tdaaaiar 

MINNEAPOltS'HONEYWELL  REGULATOR  CO 
2f4)  foartk  Aveau#  Soutk 

Mianeopoiis  1  Mianatofo 

jn  October,  ?950  —  ELECTIONICS 

i 


SEARCHLIGHT  SECTION 


SENIOR 

ELECTRONIC 

CIRCUIT 

PHYSICISTS 

lor 

Advanced  Research 
and  Development 

MINIMUM 

RCQUIRCMCNTSt 

1.  M5.  Of  RhJ>.  ta  Phyalci  ot 
tx. 

2.  Not  ihoD  f»an  •» 
pananc*  In  adaoocad  alacuooic 
circuit  daaalopoianl  with  o  racotd 
ol  accompliahinanl  platap  aal- 
daaca  ol  an  unusual  daaraa  ol 
lapanuity  and  oblUiy  la  Ibo  Hold. 

3.  MioUnum  oqa  21  yaort. 

Hughes  Aircraft  Company 

Altanllon:  Mr.  lack  Harwood 

CULVER  CITY.  CALIFORNIA 


ELECTRONIC  ENGINEERS 

BENDIX  RADIO  DIVISION 

Bendix  Aviation  Corporotion 


PRODUCTION  DESIGN  RESEARCH 

Bendix  Radio  Division,  a  leader  in  the  field  of  high  quality 
radar  and  communications  equipment,  has  (xtsitions  for  engi¬ 
neers  experienced  in  the  design  and  development,  for  pro¬ 
duction,  of  radio  and  radar  etpiipment  or  electronic  research. 

Positions  ore  available  at  all  salary  levels. 

Good  advancement  op|s)rtunitk*s,  air-conditioned  plant  in 
suburban  Itication,  excellently  equipjied  laboratories,  tech¬ 
nical  library,  large  expt*rimental  engine(‘ring  model  shop. 

Housing  and  rentals  in  Baltimore  are  plentiful. 

Interviews  will  be  held  in  Baltimore.  Chicago  and  New  York. 
Please  stMid  ri*sume  of  extierieniv  promptly  to: 

MR.  W.  L.  WEBB,  Director  Engineering  and  Research 
BENDIX  RADIO  DIVISION 

Bendix  Aviation  Corporation  •  Baltimore  4,  Maryland 


Physicists 
Mathematicians 
Electronics  Engineers 
Mechanical  Engineers 

Con»«U  Atronovticol  Lobor«fory.  on 
ot  CocNoll  UnivefSity,  tios  pormoftont  poiittons 
open  for  moo  ot  protect  citginoor  coliber  wttli 
odvoiKcd  degrees  ood  experterice  m  physics, 
opplied  motheoiofics,  electromct,  orid  iristm- 
ment  desigo  Assignments  ore  voned  ertd  pro* 
tessionoMy  cHo  lenging  to  fields  of  pore  ond 
opplied  physics. 

The  position  of  oor  loborotoro  ts  between 
those  of  oniversit  es  ond  commerciol  resoorcfi 
institutes  We  believe  it  combines  mony  of 
the  troditionol  odvontoges  of  both 

InoHiries  will  be  treofed  os  confidentiol,  they 
shoold  be  oddressed  to 

Mr  Nothofi’cl  Sftmson, 

Dept  F,  Cornell  Aeronouticol  Loborofory, 
P  0  Box  235,  Buffalo  21,  New  York 


Bachelors.  Masters,  Ph.D's  in  PHYSICS  or  E.E. 
Experienced  electronic  engineers; 
supervisory  personnel  for  vital  war  work 

OPPORTUNITY  ON  LONG  ISLAND 

tor  reaearch  minded  engineers 

Oilers  attractive  working  conditions,  salary  commensurate  with 
experience,  access  to  graduate  schools,  iirst-rate  research  and 
development  iacililies:  other  advantages. 

Projects  underway  in  fields  oi  microwave  receivers,  transmitters, 
onteimos:  radar,  air  traiiic  control:  servos,  motor  control  systems; 
general  electronics. 


Writ*  PERSONNEL  MANAGER 


100  OLD  COUNTRY  ROAD  •  MINEOLA.N.Y. 


WANTED 

MANUFACTURER'S  REPRESENTATIVE 

Muft  be  tales  ENGINEER.  To  kondle 
grooinq  liae  ol  electronic  test  inttrumenls 
which  now  includes  oscillators,  DC  ompli- 
tiers,  transducers,  electronic  potentiom- 
eten.  electronic  DC  and  AC  voltmeters, 
meqokmmrters.  bridqes,  ond  others.  Some 
good  territorities  ore  still  open.  Send 
qualilkotions  to 

Soutliwesteni  Industrul  Electroiic  Co. 

P.  O.  loi  I  loss  Houston  19,  Teiot 


SALES  MANAGER 

With  good  background  in  Vacuum  Tubes  and  Govt,  contracts. 
Must  have  good  following  in  the  industry  and  a  record  of 
ability.  Must  be  free  to  travel.  Established  well-known  firm. 
Send  detailed  Resume  of  experience.  Interview  will  be  held  in 
New  York  area. 

SVV  76.30  Electronics 
3,30  W.  42  .St.  New  York  18,  N.  Y. 


ELECTRONICS  — Octebsf,  1950 


m 


WANTED 


0<tobtr.  1950— ELECTRONICS 

1 


SEARCHLIGHT  SECTION 


ENGINEERS 

lESUICIanilimiflniEtlT 

Career  Potitiont 
for 

Top  En9ineert  and  Analysts 


for  Ittiorvrom  in  CAtcoyo 

Confocf 

Thr  Glenn  L  Morlin  Compony 
RepretcntotiTC 

Atlrnding  National  EUctronict  Conlcieno 
ol  Edarnottr  BracN  Hotel 
September  25  -  27,  1950 


SENIOR  ELECTRONIC 
ENGINEERS 

fromiAtnt  N«-«  ln9lond  Company  nefdi  O 
number  ot  lop  fliabt  enameori  thtlUd  on 
PmIm  ctrcuiH  mKtowov*  circytH  ond  R  f 
Ircbntqyei  Mimmyrn  ol  ol  icotl  b  lo  I  yeor\ 
tHpenence  Attroclivc  boiory  Groyp  inyuronc* 
-  Rrnbton  flon  Rotd  vocotion  RUobo  writ# 
givtnp  compictr  frbumt  ol  edsKOlion,  ciperi 
one#  ond  solary  ctpecltd 


ELECTRICAL  and  MECHANICAL 
ENGINEERS 

Op#fiirtt«  tor  aBOorianavi  dosifn  ond  Rrodortton 
•••#«•••*«  Must  hoso  nod  daiipn  oiporianro  in 
osartionirol.  alortrlaol.  or  olorironf#  ospares  ol  »oioli 
inlrtaolo  mornontsms  Doatf*  ol  oorvo  Mortionlsms. 
rooioionirotions  oouiomant  tmoll  powor  tool*,  sow 
Inf  wnrAino*  •oi««n  doonaro.  fwtrnoos  mootllno#. 
Mr  Is  tn#  tyf#  ol  osfortoor#  Ooslrnd  A  dofrs>o  In 
moittnnsrol  or  ofortriroi  onfinnorin#  Is  frotnrrod 
fsrt  is  not  rofuirod  l*i«o  lull  dntoils  ol  odsKOtior. 
otforsanro  onf  fossonnl  history  Pmnannnt  post- 
tions  with  woll  oaloMtshHl  Rtni  lorotnd  in  ronirpi 
bro  Votp  tM#ts 


PROJEQ  ENGINEERS 

Ei*a  >rop%  or  motf  CLpanencc  in  chorge 
ot  design  ond  development  ot  rodio  ond 
commwnicalion  equipment  Must  be  o 
groduote  of  O  ctedited  Engineering  S<Hooi 
Weil  equipped  loborolorv  m  modern  rodio 
ond  leletision  piont  wtfS  cscellent  oppor 
tunities  for  odvonccmenl 

bond  reassmo  el  aualilicoltons  le  Mr  S  f 
Caaefo.  fortonnpl  Diroctor  el  IH«  Holii' 
craltera  Cempony 

#401  West  Eillls  An#,  CKicope  34.  Itlmets 


•  ENGINEEBS- 
I  PHYSICISTS 

' - SENIORS - 

•  U  J’/  )' *d  id.ii*/  fn  J  po  tUon: 

•  IT  f  jt  /*i'  >(  pr  ujrm  jnJ  ambitions  P 

The  W.  L.  Maipoa  Corperotioo  oltora 
ppocial  opporiuainee  II  you  are  heowlly 
eaperiencod  ta  reeaorch  aad  dewelep- 
meat  oa  radar,  eomputort  and  omo 
ctoted  equipmaat. 

Ptoaae  oddroee  your  )ob  requixemaatp 
and  reeuine  to  A.  Holteommor  lor  indi 
ridual  otiealton 

THE  W.  L.  MAXSON 
CORPORATION 
460  W  34fh  St  ,  N.  Y.  1,  N.  Y. 


DEVELOPMENT  WORK 


WESTINGHOUSE 

Thoro  U  an  oponing  lor  an  aqqrooalyoe 
alert.  woU  informod.  and  tactful  phyoi- 
clot  or  oloctrlcol  enqtnoor  with  oxpori 
one#  In  tho  tlolda  ol  maqnotic  malorlaU, 
lost  doekcoo  lor  atudyinq  maqnotic  prop- 
ortiOR.  and  maqnotic  amplUioro.  lor  do- 
▼olopmont  work  which  may  cover  any 
of  tho  obovo  mootioned  lioldi.  Salary 
commonturalo  with  qualitlcationi.  For 
application  writ# 

Monoqcr,  Technicol  Employment, 
Wcitinqfioute  Electric  Corporation, 
306  Fourth  Avenue,  Pittsburgh  30, 
Po. 


Key  Production  Executive 

Par  sMpItar  vlMtrpnir  pltnt  In  mlUsiatt  An  un 
uswAl  •pperlunlty  with  a  Ipnp  MtaPlishnO  Rrm  far 
aaaruti*#  paniripatian  as  produrfian  mreiWr  #1 
asacMii*#  iMm  Essenltai  puailAcailans  Apa  i9  t# 
SO  Esp#>ianr#  In  pto4wrtl#n  manaprmant  with  pn 
pl*ctriral  er  Marirwntca  manufarlurnr  Involvinp 
inMhoOs.  suprrvistan  proOurtlan  rentral,  IpOer 
manaarmont  an#  aMnanry  Cdy«atianat  beih- 
fiawnd  #1  M  (  or  C  C  holpfHl  but  nat  oatonlial 
if  rpnditfala  has  adnpuala  borbpiosind  and  aiporl' 
rnro  Prmont  staX  knows  of  this  ad  Writirn  ap- 
pllratlons  trnolod  In  renOdanca 


ELECTRONIC  ENGINEERS 
WRITE  FOR  JOB  IN 
SAN  DIEGO  NOW 


AIRCRAFT  ANTENNA 
DEVELOPMENT  SUPERVISOR 

To  ossume  the  responsibilities  for 
the  development,  design  and  evalu¬ 
ation  of  oirborne  antenna  for  mili¬ 
tary  aircroft.  Full  knowledge  of 
meosurement  techniques  and  8  to 
10  years  of  related  experience 
required 

Also  several  openings  for  junior 
engineers  in  this  field. 

Write  qualifications  to 

Employment  Office 
CHANCE  VOUGHT  AIRCRAFT 
Boi  5907,  Dallas.  Texas 

Opportunity  with  Manufacturer  of 
Electronic.  Electro  Mechanical 
and  Radiation  Instruments. 

1  Seniwr  Electrprilca  Cnflnaer 
11**  2ulr**tn*vitA 

^  yuer*  «>Tp,-nrn<  r  In  (tmtdn  and  drvnl.’titurfit  of 
pulw*  ir1r<til*«.  roniptifrra,  nty*lrar  instru manta* 
tli«  (IT  fi-lrii  cirrui’a  raiiulrful  Maiiifacturtno 
4ir  priMlii'-tl<4k  riprrimcw  driiirahta. 

2  Prodwctian  Cnplnaar 
ll«*ri‘rwnimtv 

5  !«•  s^ars  wsp^rlrtitw  M  rtar»rf>nl<*  and  mariiaa* 
hml  invtriifQrri*  imuiiict  itn  mfln<-rr  In  amell  kd 
tir>'>)ii>*t  Plf^rnoic  ihntry  fruuad- 

in« 

Spnd  complata  raaemaa  and  salary  rapMlramantt. 

BERKfLCV  SCIENTIFIC  COMPANY 
P  O  Boa  1124  Richmond,  Colifomlo 


SEVERAL  ENGINEERS 

Needed  by  contractor  for  work  at 
Novel  Air  Missile  Test  Center,  50 
miles  northwest  of  Los  Angeles. 
College  Degree  and  experience 
essential.  Radar,  digital  computer 
or  general  pulse  technique  experi¬ 
ence  required. 

ELCCTRONIC  ENGINEERING  CO. 
OF  CALIFORNIA 
180  South  Alvarado  Street 
Lot  Angelet  4,  California 


NEW 

ADVERTISEMENTS 

will  be  accepted  lor  the  SEARCHLIGHT 
SECTION  of  the  November  Uaue  of 
ELECTRONICS  until  September  29th. 

Undiiplayed  rale*:  $1.20  per  line,  per 
interlion.  ('2  ol  this  rote  lor  Potltiont 
Wanted  Adt). 

Displayed  rates:  On  a  tronsient  basis. 
$12.80  per  inch,  per  insertion.  Lower 
contract  roles  are  available.  Send  ad¬ 
vertisements  directly  to 

C/asji/ied  Adverdsinq  Division 

ELECTRONICS 

330  W.  «2nd  Si..  N.  Y..  18.  N.  Y. 


At«  con. 

«ECT<Hlr» 

CA0LE 

CAPACITOMt 

CHOKES 

CIKCUIT 

COAX 

COHNCCTOKS 
COILS 
COHOS 
CKVSTALS 
delay  LINES 
FILTEKS 
FUSES 


IM 

Thfu 


Price 


SCItW  MTG 
Wirel«od«  0  TYPE 

Mfd  >olt  PrHe 

4 

n  2^ 

S  R  4M  ^ 

U  4^  4« 

2*  4M  45 

M  45«  5A 

2^  2S%  45 

li  ;5K  M 


MINICAPS 


5AM  V  Test 


SOI  5R  XO 
Solder  I  tiA* 
25M  V  Teet 


PCI  17  Power  Sotfiy  Lmi  VibeRter  Cond 
A  TmAm.  Price  $5  99 


BC-7I3D  SUPIRHCT 
RCCEIVER 

w  iO  T«bo«.  •  Selortor. 
Relay*  o»erat*  •«  Xtal 
Cwetrolled  free.  I0n.1>ii0  i 
MC.  Can  eatily  be  renverted 
te  2  Mtr.  ham  bend* 


Write  For  Mt 
Other* 


R9  ARN  7 
Ceoipaaa  Roe. 
AOF  Rec.  100  te 
1750  KC.  In  4 
Band*  5- Gen#  Ten* 
Inf  CMRcIter  w/l5 


PROJECTION 

LAMPS 

RECORDERS 

RESISTORS 

SELSVNS 

SCOPE 

ACCES. 

SHOCK 

MOUNTS 

SOCKETS 

SWITCHES 


CONOtNSlRS 


OM3S  IS  14 

OMtS  13 

35  i.3i 

DM31A  3S  7 

ONM2  14  4S 


.04)  Sl'R  SOS 
.050  RTSS? 
.070  B('M5 
2SD  B<'4SR 
.110  9CRS06 
.OSO 

.135  9CR  515 

.030 

.150 

.075  A  PS-1 


% 


^  SPECIAL 

COMBINATION  TRANSFOBMERS 


250  .060  APS-I 

imiu  .350  hr  575 

235  .090  be  513 

400  .135 

NOU  .0«> 

9  1.13 

1000  MO  VC  191 

500  .300  BTH 

150  i)I0  533 

14.5  4 


tmiV  I.  A  SV  4  i  J  4§ 

STC-ao7  330V  IV.  7m*V<T  rSMA, 
4<)Vl*r  1«M).  15  lu 
1.5V  1<K)M4  IPS 

STC-bli  2»)V  IN.  4ibiv  SO.  ISO 
SO.  3  1  5V  3  5  «  3-MO 
HoeX  S.S9 

STr-«32  3SOV  IN.  3WV  100. 

3  I  5V  3-9. S  4Ptic  • 

Hneheu  4.  if 

!rrr-#47  30ov  in.  ?oov  homa. 

110  HUM  A.  34  V 
HOMA.  3  t  A  3  VIA 
5V  3,  SV  5  5.  3  7  5A  4.PS 

RTC-3SI  V  13-34  IN.  Vibrator 

.\frmr  4JOVirr  .K». 

6.3V  ynuMA.  115  730  R.SS 


ELECTROiTTICS 
Preeo  Mewet 
0  Y  Type 
IV  ee 
IS  h»r  It  75 
Mfd  V«>l« 


39c  M. 

10  for  $2  7S 


110  eolt  AC 
CONDENSERS 


COMBINATION  TRANSFORMERS 
nsv  60  CY 

irr-S4l  SIOOVCT*  175  7  5V(T4A.  2  5\  lOA  ft  3^ 

l'r-143  645\<T  .UAU  5V  35,  A3V  1  35  4.39 

[.T-S3S  iWVCT  .340  6  3>  t-T  9  6.  6  IVt'T 

3A  t.S9 

trr-S7S  6nov  loo  3 » I3  sv  i  |.ss 

l.T-eiS  15(M)V  lAO  3  5  13.  30  100  9.SS 

irr-l5A  35UVCT  .070  A3  A.  A  3  1  H  3  Iba  3  45 

ITT -471  llOV  200  33  30U.  5V  10.  3  5  10  4  SS 

fT-57tl  33tH>V  4  MA  35  2  4.S5 

irr-J47  5W)VCT  0.*H>  5VI'T  SA  3  IS 

<.T-7JI  SSOVIT  .loo  Aai.3  5V('T  -3  3  SS 

I'T-SSA  amoVCT*  10i»  AS  lA.  3  5VIT  75  3.3.5 

C.T-5IA  73AV  UMi  5V3A,  A3  3  5  3  35 

t.T-MS  70OV|-r  305  5V  3,  5V  25  3  S5 

CT-3iA  115V  2  2  4i)V  3  25,  115V  3  35  4.4S 

(T-441  50V  *300  5V  3  4.5V  13  3-34 

C.T-44A  350VtT  02AM  5  5V  3A  3.7S 

CT-34B  IKWVCT  4i5»MA  A  3V  16  4.4S 

crr-431  M5VCT  OHA  5V3A.  0  3V6A  4.3S 

<.T-4I4  1250  0«i3M5  3  AV  3  lA.  7  6V  1  75A  4-45 

«'r.|37  S.ViVCT  02AM5  5V  35  3  79 


Many  ofSdri  in 

iteck 


HIGH 

CURRENT 

MICAS 


Biftchdf 
Tubd  Clomps 
43V< 

53Vlb 

53VBI  A  J 

5i4-R2  ^WlgT 

53VHR 

534-<:i5 

434-1  .-13 

424-014 

4i5H-lb 

4245-14 

424<;i 

424511 

424-Hil 

4244  -33 

424-1 

424fl-lS 

424H-IA 

424  K  3 

Ea«  h  15/ 

10  SI  40 
100  $13  00 


Avoiloble  in 
Stock 

Lorpe  Qtyt. 
Ampkonol 
Connoctor* 
Write  for  Litf 


SPECIAL  COMBINATION  TRANSFORMERS 

STF  .S4S  210  33i>  lo.  2  SV  4A  IWH  i  2*%  i  .11.29 

230 

STF. 441  J2II  440  In  |1V<T  I2'.A  ASI.iA  %*5  IS  Ibe  14.99 

STF. AM  2M)  in  VA  %SH  i  4S  *  ..1.29 

STF  09A  II. '>  Sao  in  2  1  'A  7  5  711  i  7  *  |>  .4.21 

9TF.4iM2  23t*  in  2'.  2*iV  1  MA  ..  .94 

STF  MUt  fW  ID  2.'.V  n  r.A  ..I.IO 

STF -409  liO  MS  lo.  SV  12. SA . 3.99 

SPECIAL  PLATE  TRANSFORMERS 

9TP.449  2tA  20  30  In.  lim>V(T  :<xi  i  4  t  lU  .|l.99 
STP.444  230/440  In  230/lOS/l IS/ 125  1.5  Iba  Mb  a  4  8 

4\  .  14.14 

STP.9I3  23nv  IB  2  *  2:W/ OS.  . 1.74 

9TP.t2J  1S7V  In.  222ViT/  3u0  .MA  . 3.S9 

9TP.736  H2V  lit  4tMH>V  i»t2  . 1.2S 

STP.OSB  SOV  in  2  «  7.5(lV/l  MA  . 99 

STP-IM  30/3.5  40  In  S5  Nt  90Vf  L  1  Amp  ...  .99 


Volfope  Sfobilitor 
VR3 

99  I  MV  7  4A  WCy  1.5  Oet 
IISV  120  watt  too**  Mff 
Raythaen  w/ert  B*  Be* 
Aeeket*  4  caMa  used  bet 
teed  91999 


BC  924  SCOPE  I 
r  Otcllloaceee  I 
M*inf  9  tebti.  ' 
iBPl.  ASNr.  AHA. 
5BGG  9X9.  2X2. 
(Now  400 ey)  aealiy 
reaverted  to  90  cy. 
Cemplete  w  tebea 
124  99 


Volfooe  Reoylotor 
VH42S 

«9-l)0V  I  7HA  M)Cy  !.•>  CU 
H9V  190  Watt  100**. 
Sliebtly  u*ed  cacellent 

919  99 


TUBES! 


CHOKES 

CH.1i2  2:9  IIY  2A 
93  29 

CH.A90  7  IIT  IPi 
MA  91  29 

CH-40i  III  11Y  012 


Price  92  96, 


CHOKE  SWINGING 
9  M  Hy  4(»  09  MA  1000 
*ett  te*t.  Mff  S«9er  Elect. 


SEARCHLIGHT  SECTION 


There  Are  No  Shortages  of 
Equipent  at  C.E.C. 

Oyr  worekowfM  ore  foil  of  torply* 
rotiio,  rodor.  electronic  eRolpmenf.  for 
yoyr  nood*.  ot  o  monufocturor,  |obber. 
omoteyr.  oaporimentor.  engineer,  overy* 
fbinp  of  lyrply*  prices.  We  own  whof 
wo  soli,  phono  or  write  ys  yoyr  noods 
ond  lot  ys  Ryott. 

Mr.  Chat  ffoson 
Olpby  4-4134 


S(A>CHLIGHT  SECTION 


RADAR 

RADAR 

RADAR 

RADAR 


SONAR 


•Ctt.  Kmo  UASiUHti  AHU  UtfTlLM.'AO  WirMRVT  I 

i.«w  4  MM  AMA  aa^  mamwaI  ^ 

t.tf  MwA^'AiricAt*#.  AATAMAMbt  aiAAArt  |A>UrUAt  .«i 
tAMAAAl  •tAAII  SS 

T>AA>4Ail(llM  M»»AAk.  1Uh»  ^tAT  OArtUAlAA  AA^  tAA  r 

AAMit^AT  #AA*«  A-A  flAnlAl^il  M  iW  rf«»A>Aff  fAA— f  ■  >W  »A«lAh*A 
t«AN»A  rt»drnavr  hMOA  aAha»<1  aMA  IAa  iwAt»Ar  ?iii*iA4 
lA  mtim  ••  Afu  fatfiirvA  *4  r««wi*«v  4rt*r«  (uatM  Ia  AA<«l«r  | 
A<*  HtrA’«*4  til#  IuIm  Afi'l  *>•*  A  Ch  r«rtifWf 

iwntaiAiltm  t#  At'tt»A  A  »Aift  fri<a  4«A 

A#«m«  ia  AAM  AfiiAA  aAih*  tb#  OfArAtliM  frav-jMfeLl  dur<iM  Ui* 
tfA  lAliA  I  m 

IUap4*1AA  •yiAMM  TW  fA»Ail#f  U  Af  tA#  IaaM  ^Adln  rmiU#«>^  tRV 
fl  IA#iuiip«  tlM<#  fA/tad  AA«A.  tA  rad«MA  'A#  »«»i«AiA  A#  r#«#«AAraMniM  j 
tJAmAdlAtair  fftl'.TM’IIA  tb#  trAA^lM.««.  AAd  tiA*  A  'ftAl  l**«A  1 

A*»4i<'  Altar,  And  ao  AdjAWAbo  H4't>  lA  ai*a  aa  AudibiA  aaIA  Abu## 
tA  tMi'AI  MM  <*«•  lia 

ft^lAA  A»l  IttAlR-Aiin#  arMaiA  K#vlti«  la  lafAiAAVAl .  aama  tA  (b# 
.Adw-M.v  MAif  dMariAla#  tb#  AMia#  i#tt«tA  aikI  bA»ti>«  uitArtAi.  MinaM 
A^  IAdi#A(#d  bt  (A#  AaaA  mt  A  A#*M  lAfAb 
CuAitNrtA  aiAa  A'Aliatw#  iam  buld  Aiao  ftArfeA  Al<M^ 

fttr  ANP  QIA.  r*  IKi  MAMQINO  AXI>  L1MTK.>I>0  RQCiPIfrNT 

t'a#  ia/f#  ANW 

a  nr  RiAt  tw  nuAVATlad  bf  flrtd  AA^ftflrAtlnA.  tA  IpA  Avatlahia 

•^1A«  MMAriAi  I.AAU,  t.tbi.  S.MO.  4.AMI.  S  W*.  iA.AOA  FAr^ 
And  aiAnuAl 

TS#  alamrit  Ai  trAlA  o«*#M  roAalAtB  at  A  hA»dAb##l  «ia  tb#  Atbrl 
•blrfa  aaiart#  Kf  rmatAui aiUia.  tbra#  *n|iaaaa  f?<Aa  *b#  aAMAdArf 
•d  a  trandATwiar-ltb#  d#*krA  rAll<*d  a  <'iAAAiutat«A  T«^antiAttt#r 
FVo)#rtu«  pr^yrriur  !•  of  tb#  R<m^ii#  aalt  t^faial  tip#  vtib  a 

alnai#  aiifiiaaii  tuAtf  toe  butb  ILatvilAd  A»d  rAAdiAg  TIm  fraMuanAr 
a  t1  1A  t»  kA 

TrAiuMltilaa  aratata  Tb#  raerivar  dn«#r  aartUAinr  anit  nMiAlna 
<•«»  rtaAirtai  tub#  oaMItAKiaa,  uaa  AtM  at  a^hi!  |M  be  and  oa* 
ittnabl#  Afar  tb#  ran##  frraa  lAA  to  tfO  br  Tb#  oatpiita  uf  th# 
t«u  ar#  miiail  ArAita#'ftA  a  diVrrmr#  rr«»|u#Ari.  abtfb  A  tbaA 
frd  t#  *b#  (Irtfar  ainMiArf  uAlt  a*d  tbit#  tn  tb#  pr«'»)w'to» 

H^AlftnA  trMaai  ^i#  '###l>ar  t#  a  a*ip#rb#i#riid>UA  t>pA  oovartAA 


Arp>2.  lA  em.  Airbnfb#  radar  a#t  d#aicA#d  for  oattffaikM  and 
bifb  Alttlutl#  taiaiMiiA  Tbr  AiiiMtua  f*#atf»  t*»rM.*aA  MA  da- 
Ar*#*  i*i#«#ntatHJM  I*  l•|•|  And  A  fb-<«Aa  TW  l**li«HftU4A  «.i.>tA 
af  tb#  an  ar#  MtviN»**d  A»*i#«mi#.  ifaA»m»t'#* 
lAtAC.  kAdu-atar  ttVlM  lAirui  |a<##r  Nna  aitb  aU  lubaA. 

lAci.  714AI  A*aAi>nr«A.  41:A  AlFalruA. 

APP'I.  trm.  Atfta*rA#  radar  a#t  tWdcnrd  for  tnt^rn^  of  rai^j 
ARirrafi  abd  A«#Mtnai  isA'iAAtlob  AistoAii#  U  a>aA  Na- 

Anita  Aa  •#!)  a*  twaatrt  iiHtt'aluT  la  usiAjltnl  .;i  A  uta#n«ti<M 
Otl»rat#»  thr  ^  at  I  •##  t  ••Atirtai#  •#<•  B«ai:at>«#  atib  ««•  l«|t«A 
IAkI.  AMAAvtnai  aA<)  rS-lAlt  Ai>atuua  HRitb  o#*  Ai«d  ward  laMdiiRuA. 

Arp-4  I  fm  airWm#  radar  *#1  d#a1#n#d  for  af-ao  au^fan# 

aaar'b.  AMppiii#  ainl  nA*i#Atl‘M.  a##»i#*r  fiM^a.iitt#  iiit#r<#«#ibd 
of  <MA»  A4r«  >att  Mittrah  #»  Ui  a  MiaauiuMal  b.m«iAA  fuT 

apTMiAAi  AMMUi'int  un  Attrafl  Naitb  rarh.  m  *m,  **-•••  irt  ia'BA 
biiMWra  i  iiiHtfi#!#  AUb  lAdicAio#  KutpAirm.  Abd  |a>«ar  UllU 

raadf  for  IwiailatMA 

A^-t.  S  r«A  Nlfhi  nfht#f  radar  atth  patiHl  baam  antmna  TrafiA- 
Mittrr  raraiior  pacbaaaa  aud  AbtanuA#  AiAllaUt#  In  nt  RAl  in  a«a 
AuAdniuA. 


IF  atr  p  uaini  tAKIi 


loTAl  oartllAiut  felvatiiA  AnmA 


HnalftnA  trdaai  ^i#  'a«t#l<«r  t#  a  •nparbalariidtUA  t>pA  oovartAA 
IW  rail##  friaA  IA  to  M  h« 

Krtta#  and  Indtratlna  *fv*m  Ranpaa  ar#  tAdloA>#d  bp  tb#  ftaab 
^  a  n#<A  lAMp  vbu%  rAvaliM  at  a  ciAataAt  dr>«aA  by  a 

a>A<brtMiM#  MUl<M. 

PCU.  QCU  l  Fi'lin  HAMOtNO  AXf>  UITTirMNO  RQIMrURNT 
('•»  imall  AdW  mnpa 

tnimd#it  lA  b#  a#  a  raplarriAant  for  tn#  obaoMa  WRA  1 

lb#  old  bAtal 

Rayfnp  lAtarfAi  I  mM.  t  And.  4  MM.  A  Mio  yarda  aad  Manual 
Tra«A  nc  la  aiartrlmi.  aiMiroUnl  hy  baml  craab  at  tha  rf^nta 
MA'IriA 

l*r>iM«ti»r  UAAbrtnatrlrf '?#.  p#'tnAn#Ar  mApn«l  polArlKAllm.  ra 

•iRAAnt  fmturMo  atMuii  tS  br.  •ptii  ti^r  Bl>| 

TranfAkiitlrig  aratniR  TW  al«rtrf>A  tuW  drif#r  oarltiaior  AJid  two 
A^'-pitfW'r  vtaaaa  at#  onnta  A#d  In  tb#  r#r#t««r  rtiaaalr.  tb#  tariabi# 
tuniw#  ('ottdoAaaa  ba:np  aaii##<l  •Ith  th#  rvcatiar  tualM  rwAdr«i«>#ft 
m  i»rd#r  to  f  ••  uni  rontroi  <4  r#<#t«#f  amt  dritar  (untnp.  In  aa 
a(h#r  •  haaaU  am  l'#atad  t«<*  typ#  *11  ouipui  tuhaa  and  two  typ# 
as#  blab  rultaa#  r>^'tlft#r  ttihaa  tWrap  fra>(U#tiri  bMiduiAtirio  I# 
pr«*«tda<t  f'it'f  *  abift  frtAA  4<fd  ryrioa  bai<m  to  AoO  ryclaa  Abo*A 
tb<>  ••pata'lA#  tY««ii»^-y  durinp  tb#  trail#inl*a|i#i 
Karwtita#  aiftrai  Tb#  r#o#lf#r  ta  of  th#  tiin#d  'adlo  froquanry  typa. 
II  tnrt-.  irw  tlM#  «ad#d  tain,  to  radar#  tb#  foliiiw#  of  r#'arh#ratl<MA 
i»h>a<ttAi#ly  fcktiow  nf  tit#  iranarntmliM.  aoil  baa  a  "Flat  IVab" 
amllo  flit#*,  and  aii  adiwabta  H>'0  u>  gi*#  an  amUbM  but#,  abot# 
ur  baliRW  tat  i-yti#a 

pet.  oct  r  Qcr  I  ri  ho  ranhiko  and  urttnino  ixiririfKNT 

t  •#.  A#^  ahtpa 

Kr>tn«  >At#r«ai  torigtaal).— I.AMi.  t.fMO.  0,AAt>  10.000  yard#  aad 
Mianuat  'n«4d  Muditl.aibw  Aitdail  l.iMt)  and  4. MM  yaribii 
Tranatnrtma  ayai*wt.  TH#  drl>#r  r«rtifl#r  unit  r««Aialti<i  an  «4#rtmti 
tuW  iladir  tunabi#  o«#r  th#  ranga  of  17  to  tS  S  br.  aad  aiartmo- 
lull#  ampitflar  and  a  tartifW  p»w#r  attpply 

Rwaitii  g  ayaioin  nt#  aup#rbat#r<Nt«n#  ra<#4*«r  roaara  th#  ranga 
fr*»u  iS  ta  tT  hr  and  ma*  b#  i'<>ion#i  t#d  by  a  aalwior  a«ti«b  to 


rotair#  Mn  drvraa#  l'Taa»f>tail<«  la  I’lM  and  A  ^i#  foiitm- 

tAl  unttA  Ara  wipc>ll#d  An'atina.  trafl«Allti#r  r#ratiaf  ttw#lulatnr. 
lanW-Ator.  alAOi  ra»p#  Rtmputar  t4VlM'  inpiii  |a>w»-r  titi't  Saw 


CFN-t.  1  mn  Nar1tmtu<n  fWArmi  protind  WAt'na  rowtptn#  ln«ta1lA 
UoA.  Illcb  powar  OAdad  brAmo  of  lAtwrt  iAX  dmlau  110V AC 
Input 

CFII«t.  lArm  NaticatloD  ft#AroA  ground  atatton  roMpln#  and  par- 
tMl  tnaiatlAilona  Aiallahi#.  liiah  pnwar  haarun  of  ir'n#  raag# 
oapabtllty  t  o«ipi#t#  |a»«or.  frw4u«Ai').  oparatltiO  aaat>a#r  td* 
an>i#»>  locludad. 

eXPR.  in«A  bliT  oartgatioA  baaron  aquipmaAt  CompIma.  la  as- 
unlltnt  oundauM. 

fO  A  Mark  IV.  MtOnir  gunlarlnt  radar  mfy  and  d#«imad  br  W##r#>A 
•JanrUr  tor  hattlaahlp*  ('•■oipiat#  mn<Mtl#a  ataliabi#  nab  au  lutwa 
inrludiog  iPtiA  tnaAnainra  ami  aiudaiatur  Ui>rairt#i. 


•A.  SHAak!  Air  H#ao-b  radar  #apar1ally  draigtird  for  ah'phoard  ar 
lAubil#  InaiallaituA  Idrai  ftn  gn>«iod  uiianwpi  and  iMitrol  of 
airrrafl  IM'I  •*  Imllratur  lAjpg  rang# 


pr«»«cita'.t<«  I0O  kW 


PP.  lOoM  ahiphoard  Rui-tao#  ^rrh  radar  with  m  ami  A  ampa 
Haaty.  ruagnl  wiuipoii^t  d«Aigit#d  for  largo  natal  and  utartbMt 
rtwaria.  S.VO  kVV. 


aitbat  tb#  ui  g'  or  tb#  '  JK  '  rmw  of  tb#  pmwior  |i  baa  aaparaia  PL. 
audio  aoipnflora  for  'b#  ran«#  la*t1rator  lamp  and  for  tb#  loud 
fM-aki-r  Tit#  audibl#  not#  may  b#  adfuatod  o%#r  tl»#  ran##  from 


fM-aki-r  Tit#  audibl#  not#  may  b#  adfuatod  o%#r  tit#  ran##  from 
0  t<i  ibOA  .•»#!##  THra#  dof*<w«  nf  |  f  art#r«l«1tr  and  two  gf  audio 
ar#  pr«it«t#<1  hf  ant^tor  •oitsh##  r«ma#rt#d  to  ftitara 
krytng  and  indl'-AitAg  ajmtaoi  Ktiing  la  laarhanWat .  rama  drivan 
b*  tb#  'Anaa  indicator  diK  abaD  dawmlu#  iba  pula*  Iratatb  and 
wring  iAtorval 


PR.  Idem  pnriaht#  radar  Ugbtwolgbt.  raally  traD«pnrtabl#  eoapiMa 
rmlax  UutaliailoA  uniog  liab'bouna  tulira  with  a  10  aul#  OiA&unuiA 
rang*.  110  VAi'  <)p#tat.uA. 

PO-l.  lOrtA  chipboard  railar  for  nartgat’no  an  all  typ##  of  taMrto.  4. 
>b.  and  iu  ttdi#  rauAA  1*1*1  liulicauir.  LAtg#  atiiamiia.  110  VlH? 
input. 

PO-A  aam#  aa  PO  I  bitf  with  a  llgbtwMgbt  aAtanna. 


PCR  SU.  IKF/Alr  Raan'h  irall#r.  •t>aplat».  SMitnr  oparatl 


SONAR 

SONAR 

SONAR 

SONAR 


FM  STATION 


(•ao#iai  fiattrlr  2%t  Watt  f  frtlar 

bi##ai  4iiTiai  T,n#)riA  Pariai  CCA0) 

(.•ofaat  f  i«#trta  Piaii##  M**itar 
«#da<4RMiAi  TvaaflWiA  P#fial  WCIM 
Uaarnal  fiortri#  Faoar  Pupply 
I•»ta4  AF74I  T»p#Bf7A  S«rtalWCM7 
(••o#>ai  |l•Hft•  Tra««m<Dar  CA#a#i# 

%ia-4M48CUi  1«a«BC«A  S«rial  wC0 

fyt#  §■  7A  Tv#  Bay  Ctra«iar  Anttaaa  wttb  Maat.  TranaMb 


Li"#.  ft#<atari  aad  Matabarf 

ibg  f  a#t  af  !*•  raa«  iraatmlffiAa  l|aa  la 

Oabygratar  t«r  HaaMfiaataa  liaa 

0r«b  tag  Cbau  ft  Traofmt'tar  C«aa#lA 

Arr^ta  ar  ab#oa  far  data  A  prtaA 


ioa  flat  laalodlag  PO*  atbowA 


BT71  UFR-}.  Ibrm  Portald#  itaanro  Rou1pm#nt. 
j  TAJ.  '.00  Watt  l«w  Ftwiurorr  T’an>»mtlt#r.  I'.n  VV>  KC.  C  W  M  i'  W 
I  T8K  wo  VV.tt  KKh  rr«l.lr™.T  T-Ul.inltl-r  1  to  1*  Sll'.  AI.  AS.  AT 


RADIO  SYSTEMS 


Wkito  Radio  Talooao-o  aiodol  tWRMSS  Nhis  Tn  Hhl|.  mtnrt  To 
^  dbip  dmali  Atrpi<d»— Miuaw- riao's'inna  |i>i#r  l«l»i«d  Kanchaa 
lu  rbaonat  Fit  TuomI  !(«#<*##  A  Tranam  tt#r  IMTH  l‘«r  itu-ptit  in 
at  oM  <d  IMiw  unnHBluiatad  into  amanna  td  la  A  km  MMF 
F*««4  FlaBgr  t  It  ^1'  4'aA  ha  modlbad  to  tnaaau.*  rpnga  Xtal 
eiMtrnilml  llAV  Ad  t'y  or  nov  ap  or  IS  (>  14*  II  i  ir  W 

t  14'  U.  110  lha  Wnu  or  phub#  for  data 


All  Mf.a  t«or  MoH  ordon  dnoidiir  (Hod  All  friroi  f  0  #  M  T  C.  •»<d  MO  or  cak.  Oaii  aaitaiat  <ata  tool  C.0.0.  Rttod  Maoania  toad  P.O 

C'OMMriN'It'ATIOXS  EQUIPMENT  t'O. 

i:il  l.lliorly  yil..  ^'ow  Vfirk.  N.  Ilopt.  K-IO  rlishnir  Phono:  Digliy  fl>^f  12  4 


Octobff.  ;950— ELECTKONICS 


SEARCHLIGHT  SECTION 


23,000  f  27,000  me.  lINCH  TiST  PLUMIING— V^“  t«  Ve”  WaT«««M« 

Use  Budd  tm  iuRlg  CV  It  APlOl  .  ..Mi.M 

U7  .  I4MM  Citow.  om  u  c««w .  UM 

vtUi  RdjuMAbi*  pmto  aa4  cmiAl  wNgiit  TII-ATR  rtkoR*  u  «D««r .  p  M 

lViU«r*  flAAM  rtaRiM*  SttflM  I*  dbuR*  !•  . . HM 

PrtXilti  tMtRd  LMi«.  Ad)ttauAto  Rfoba  HuabU  *  •*' Car**  CA*M  «o  CD»«r  .  H  M 

1>M.  i  l’K  tllir  l?M  M  Adttftar.  rouArt  u>  «)a*r*  Mvtr  .  tl  M 

OirwtWaAl  C— Mat  ItOII  p*-M  fniHit  to  Hiirm  «2ili  prcmUNl  oio 

ProcloAOO  Vor  AtttOMtor.  oift.  Hocoord  IUor.IM.M  ‘  A..«  . . 

TvaoWt  Atol  Mat.  1>I»4S3  itmm  (uftlM  PtM.  iM.M  Loo  Powor  \.m4.  •ardv .  flA  M 

riM  AttMoOt«r.  l>Bm  ltL»H  oxiMuOiM*  m  M  K  Sood  MUv  BlovA  .  MS.tt 

Lo«  P«*«r  Lood  . .  .  Ud  M  ;  WMoaotdo  ^  i  .........  t)  ••  n. 

•r too  T OORT  .  mid  CirooUf  FUnt**  .  td« 

Tm  .  tJAM  Float*  CoodliM  Mot*  . Me 

Wo««t«»d«  loaftM.  r  to  P  toM.  foM  pioud  «Ht  tlottod  boo.  laiAon^  Budd  dttT.  orv  Um  m 

cirroisf  Md  nmitUod  AUU. ..  U.M  t*r  toed  tt*  Tv«*t  ftiM 

APt-M  Rotoltaf  JoiM  .  Mt  M  '*«**  toad  Olroitlootf  Cooflv  IXIM  APR  S4  SB 

RlfM  Aaolo  Moad  K  or  11  PUm.  aporift  oooiMa*  l>B  .  Mt.W  r% 

U<«  (*r  .Wolrod  .  II2M  K  BAMO  IRSS  . tMftlB 

4t*  toad  C  or  H  l*loo*.  <^w»b*  u  eoror. .  .  ill.M  SJSI  Modootroo* .  IAS  id 


THCtMISTORS 

D  IC7U3  (tob*i  ..  .tl.ld 
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mh  rr«p<  ..f  >4  mirrnmar  BP  tdO  PI'S  $3*  M 

G.  E  H24I0A  Will  rarotra  12  KV  4  mlrro  mtr 
and  outor  no  pp1  .  arr«>n<tary  dalliara  )4KV  rao* 
tawar  nut  timKW  OR  .  IK  Id 

TPSid  Modolaior  X  Bang  tlld  M 
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SEARCHLIGHT  SECTION 


D.C.  MOTORS 


Ty»«  774-01  400  cycle  2 
pha%e  drog  up  type,  fix  pKave  voltoge 
29,  vonoble  ptvjse  35V  moximum, 
frequency  400  cycle 

Price  $10. SO  eock  net. 

REMOTE  INDICATING 
MAGNESYN  COMPASS  SET 

Pioneer  Type  AN5730-2  Indicator  and 
AN5730-3  Tronsmitter  26  V.,  400 
cycle 

Price  $40.00  per  yet  new  yeoled  beiet. 


506962S,  Delco  Coostont  Speed,  27  V., 
120  rpm  Built-in  reduction  gears 
ond  governor  Price  $4.50  each  net. 
A-1755,  Delco  Constont  Speed  Shunt 
Motor,  27  V.,  2  4  amps  ,  3600  r  p.m  , 

I  30  h  p  Built-in  governor 

Price  $6.25  cock  net. 
C-28P-1A,  John  Oster  Series  Motor,  27 
V,  0  7  omps  ,  7000  rpm.,  1/100 
h  p  Price  $4.50  eock  net. 

Jaeger  Watch  Ce.  Type  44.K-2  Con- 
toctor  Motor,  Operotes  on  3  to  4  5 
volts  DC  Mok.es  one  contoct  per 
second  Price  $2.00  each  net. 

Gencrol  Electric  Type  5BAI0AJ52C,  27 

V  DC,  0  65  amps,  14  oi.  n 
torque,  145  rpm  Shunt  Wound,  4 
Icod  reversible  Price  $5.00  each  net. 

General  Electric  Type  5BAI0AJ37C,  27 

V  DC  ,  0  5  amps.,  8  oz  ,  in.  torque, 

250  rpm  Shunt  Wound  4  leods  re¬ 
versible  Price  $6.50  each  net. 

General  Electric  Type  5BAI0JI8D,  27  V. 
0  7  omps  I  1 0  R  P  M  1  oz  ft.  torque 
Price  $4.75  eo.  net. 

DC.  ALNICO  FIELD  MOTORS 

5.  5.  FD6-16,  Diehl.  27  V  .  10.000  rpm 
Price  $4.50  each  not. 
5.  5.  FD6-18,  Diehl,  27  V  10.000  rpm 
Price  $4.50  each  net. 
5.  5.  FD6-21,  Diehl,  27  V  10,000  r  p  m 
Price  $4.50  each  net. 
5069600  Delco  27  5  V  250  R  P  M 

Price  $10.00  each  net. 
706343  Delco  27.5  V  10,000  R  P  M 
Shaft  0  5  in  long  Price  $7.50  ea.  net. 
5068571  Delco  27  5  V  10  000  RPM 
wi»h  blower  ossembly 

Price  510.00  ca.  net. 
5071895  Delco  27  5  V  250  R  P  M 

Price  $10.00  ea.  net. 
5072400  Delco  27  5  V  10,000  RPM 
Shoft  0  5  in.  long  with  worm  gear 

Price  $6.75  ea.  net. 

.  GENERAL  ELECTRIC 
Mam  D.  C.  SELSYNS 


36938-2,  Haydon  Tim 
irsg  Motor,  I  10  V  .  60 
4/5 

r  p  m 

Pnce  $3.00  ea.  net. 

Type  1600  Hoyrion  Timing  Motor  —110 

V  ,  60  cycle  3  2  w  4  r  p  m  with 

broke  Price  $4  00  each  net. 

Type  1600  Hovdon  Timing  Motor  *--110 

V  ,  60  Cycle,  7  2  )  240  rpm 

Price  $3  00  eoch  net. 
Type  1600  Hoycion  Timing  Motor  110 

V  ,  60  Cycle,  2  3  w  ,  1  rpm 

Pnce  $2.70  eoch  net. 
Type  1600  Hoydon  Timing  Motor,  110 

V  .  60  Cycle,  2  2  w  I  1  5  f  p  m 

Pnce  $2.70  eoch  net. 
Typo  1600  Hoytifjn  Timing  Motor  110 

V  ,  60  cycle,  3  5  w>  ,  1  rpm  With 


Kollsman  Remote  Indicating  Compass  Set 

Tronsmitter  port  No  679  01,  indicator 
part  No  680k  03,  26  V  ,  400  cycle 

Price  $12.50  each  net.  ^ 

Schwcin  Free  &  Rote 
Gyro  type  45600 
Consists  of  two  28 
V  DC.  constont 
speed  gyros  Size 
8  '  X  4  25  ’ X  4  25" 

Price  $15.00  ea.  net. 


5pcrry  A5  Directional 
Gyro,  Port  No 
656029,  I  15  volts, 
400  cycle,  3  phase 

Price  $17.50  each  net. 


Sperry  A5  Verticol  Gyro,  Port  No 

64X841,  115  V  400  cycle,  3  phase 
Price  $20  00  each  net. 

Sperry  AS  Amplifier  Rock  Part  No 

644890  Contains  Weston  Frequency 

Meter  350  to  450  cycle  and  400 
cycle,  0  to  130  voltmeter 

Prica  $10.00  each  net. 

Sperry  AS  Control  Unit  Port  No 

644836  Price  $7.50  each  net. 

Sperry  AS  Azimuth  Follow  Up  Amplifier 
Port  No  656030.  With  tube 

Price  $5.50  each  net. 

Sperry  A5  Autopilot  Indicator  contains 
Pioneer  AY20  Autosvn  26  V..  400 
cycle  Price  $9.50  ea.  net. 

Pioneer  Type  12800-1-D  Gyro  Servo 
Unit  115  V  400  cycle,  3  phase 
Price  $10.00  each  net. 

Norden  Type  M7  Vertical  Gvro  26  V  , 
DC  Price  $19.00  each  net. 

Allen  Calculator,  Type  Cl  Bonk  and 
Turn  Indicotor  Part  No  21500,  28 
V  DC  Contains  28  V  DC  con¬ 
stant  speed  gyro 

Pnce  $10.00  each  net. 

Type  Cl  auto  pilot  formotion  stick,  port 
No  GI080A3  Price  $15.00  each  net. 


SERVO  MOTORS 

CK  1,  Pioneer,  2  phose  400  cycle 

Price  $10  00  each  net. 

CK  2  Pioneer,  2  phose.  400  cycle 

Pnce  $4  25  each  net 

10047.2-A  Pioneer  2  phase,  400  cycle, 
with  40  I  reduction  gear 

Price  57.25  each  net. 

FPE-25-16  Diehl  Low  Inertia  20  V,  60 
cycle  2  phose  1600  rpm  85  omps 
Price  $10  00  each  net. 

CK2,  Pioneer,  2  phose  400  cycle  with 
40  I  rc-ductc.in  gear 

Price  $6  SO  each  net. 

CK$  Pioneer,  2  ptiose  400  cycle 

Price  $20  00  eo  net. 

MINNEAPOLIS  HONEYWELL  TYPE  8 
Port  No  G303AY,  115  V  400  cycle, 
2  phose  built  in  gear  reduction  50 
It'S  in  r.irgiie  Price  510  00  eoch  net. 


8TJ9-PDN  Tronsmit- 
ter,  24  V 

Price  $3.75  each  net. 

8TJ9-PAB  Transmitter  24V 

Price  $3.75  each  not. 

8DJ11-PCY  Indicator,  24  V.  Dial 
marked  — 10°  to  -65* 

Price  $4.50  each  net. 

8DJ11-PCY  Indicator,  24  V  Dial 
Marked  0  to  360*. 

Price  $7.50  each  net. 

AMPLIFIER 

Pioneer  Gyre  Flux  Gote  Amplifier,  Type 
12076-1  A 

Price  $17.50  ea.  net,  with  tubas. 

G.  E.  Servo  Amplifier  Typo  2CV1C 1 ,115 
V  400  cycle.  Price  $9.00  ea.  not. 

Minneapolis  Honeywell  Amplifier  Type 
G403,  I  15  V  400  cycle  Price  $8.00 


GOVERNMENT  op 

proved  insfrument 
repair  station  No 
3564 
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SUPPUER  OF  ELECTRONIC  6  AIRCRAFT  EQUIPMENT 


INVERTERS 

Wincli«rf«r  Cor^.  Inverter  PU  '  1  6  type 
MG  750,  Input  24  V  DC  ,  60  amps 
Output  115  V  400  cvcie,  1  phose, 

6  S  amps.  Price  $60.00  each  net. 

I53F,  Heitter 
Cabot,  Input,  24 
VDC  Output 
115  V.,  400 
cycle,  3  phase, 

750  V  A  ond 
26  V.,  400  cycle,  1  phose,  250  V  A 
Voltage  and  frequency  regulated  olso 
built  in  radio  filter. 

Price  $11$. 00  eoch  net. 

149H,  Holtzer  Cabot.  Input  28  V.  ot  44 
amps.  Output  26  V.  ot  250  V  A.,  400 
cycle  ond  115  V,  at  500  V  A.,  400 
cycle.  Price  $40.00  each  net. 

149F,  Holtier  Cabot.  Input  28  V  ot  36 
omps.  Output  26  V.  ot  250  V.A.,  400 
cycle  ond  115V  ot  500  V  A  ,  400 
cycle  Price  $40.00  each  net. 

12117,  Pioneer.  Input  12  VDC  Out¬ 
put  26  V.,  400  cycle.  6  V.A. 

Price  $22.30  eoch  net. 

12117-2  Pioneer.  Input  24  V.D.C 
Output  26  V  400  cycle,  6  V  A 

Price  $20.00  eoch  net. 

121 16-2-A  Pioneer.  Input  24  volts  D  C  , 
5  amps  Output  1  1  5  volts  400  cycle 
single  phose  45  watts. 

Price  $100.00  eoch  net. 

SD21NJ3A  General  Electric.  Input  24 
V  D  C  Output  1 1 5  V.,  400  cycle  at 
485  V  A  Price  $15  00  each  net. 

PE  218,  Bollentine.  Input  28  VDC.  at 
90  amps  Output  115  V.,  400  cycle 
ot  1.5  K.V.A.  Price  $50.00  each  net. 

METERS 

Weston  Frequency  Meter,  Model  637, 
350  to  450  cycles,  1 15  volts 

Price  $10.00  each  net. 

Weston  Voltmeter.  Model  833,  0  to  130 
volts  400  cycle  Price  $4.00  eoch  net. 

Weston  Voltmeter.  Model  606  Type 
204  P,  0  to  30  volts  D  C 

Price  $4.25  eoch  net. 

Weston  Ammeter.  Motlel  506  Type 
S  61209,  20  0  100  amps  D.  C 
Price  $7.50  each  net  with  est.  shunt. 

Weston  Ammeter.  Type  FI,  Dwg  No 
I  1 6465,  0  to  150  omps  D  C 

Price  $6  00  eoch  net. 

With  e«t.  shunt  $9.00  eoch  net. 

Westinghouse  Ammeter.  Type  1090- 
D-120,  120  0-120  amp  D  C 

Price  $4.50  each  net. 

Weston  Model  545.  Type  82PE  Indi¬ 
cator  Calibrated  0  to  3000  RPM 
2*4"  sire  Hos  built-in  rectifier,  270* 
meter  movement 

Price  $13.00  eoch  net 


RECTIFIER  ROWER  SUPPLY 

General  Electric,  Input  230  V.  60  cycle 
3  phase  Output  130  amps,  at  28  V. 
D  C.  Continuous  duty,  fan  cooled,  has 
odiustable  input  taps.  G.E  model  No. 
6RCI46F.  Size.  Height  46”,  width 
28”,  depth  17 Vi".  Price  $200.00 
each  net.  New 

PIONEER  AUTOSYNS 

AY1,  26  V.,  400  cycle. 

Price  $3.30  each  net. 
AY  140,  26  V.,  400  cycle,  new  with 
calibration  curve. 

Price  $13.00  eoch  net. 
AY20,  26  V.,  400  cycle 

Price  $7.30  each  net. 


AY5,  26V.,  400  cycle  Has 
hollow  shaft 

Price  $7.30  eo.  net. 


PRECISION  AUTOSYNS 


AY101D,  new  with  I  ( 
calibration  curve 

PRICE— WRITE  OR  CALL  FOR 
SPECIAL  QUANTITY  PRICES 
AY131D,  new  with  calibration  curve. 

Price  $33.00  each  net. 
AY201-2-A.  Price  $33.00  eoch  net. 

PIONEER  AUTOSYN 
POSITION  INDICATORS 

Type  5907-17.  Dial  graduated  0  to  360*, 
26  V.,  400  cycle. 

Price  $15.50  eoch  net. 
Type  6007-39,  Dual,  Dial  graduated  0 
to  360*,  26  V.,  400  cycle. 

Price  $30.00  each  net. 

PIONEER  TORQUE  UNIT 

Type  12602-1 -A. 

Price  $40.00 

eoch  net. 

Type  12606-1 -A.  Price  $40.00  each  net. 
Type  12627-1 -A.  Price  $80.00  each  net. 

MAGNETIC  AMPLIFIER 
ASSEMBLY 

Pioneer  Mognetic  Amplifier  Assembly 

Saturoble  Reactor  type  output  trons- 
former.  Designed  to  supply  one  phose 
of  400  cycle  servo  niKitor 

Price  $8.30  eoch  net. 

PIONEER  TORQUE  UNIT 
AMPLIFIER 

Type  12073-1-A,  5  tube  amplifier,  Mog- 
nesyn  input,  1  15  V.,  400  cycle. 

Price  $17.50  eoch  net  with  tubes. 


NSTRil 


MiSl 


ALL  ttICIS, 
FOB 

GRIAT  NECK. 


BLOWER  ASSEMBLY 
MX-215  APG 
John  Oster,  28  V.D.C  .  7000  r  p.m. 

l/lOO  h  p.  Price  $4.30  each  not. 
Wostinghouso  Type  FL  Blower,  115  V., 
400  cycle,  6700  r.p.m..  Airflow  17 
C  F  M.  Price  $3.70  each  not. 

RATE  GENERATORS 


FI6,  lloctric  Indicator  Co.,  two  phosa, 
22  V.  per  phose  at  1800  r  p.m. 

Price  $12.00  each  oat. 

J36A,  Eastern  Air  Devices,  .02  V.  per 
r  p  m.  Price  $9.00  each  aot. 

B-68,  Electric  Indicator  Co.,  Rotation 
Indicator,  110  V.,  60  cycle,  1  phosa. 

Prica  $14.00  each  oat. 

PM-1-M  Electric  Indicator  Co.  Sam*  at 
type  B35.  2  V  per  100  R  P.M  Mox. 
speed  5,000  R  P  M.  Can  be  use4  ao 
D  C.  motor,  1/77  H  P  115  V.  D.C 

Price  $9.73  oo.  not. 

SINE-COSINE  GENERATORS 

FPE  43-1,  Di?hl!*Tt*5''^!  400  cyclo. 

Price  $20.00  each  oat. 

SYNCHROS 

1 F  Speciol  Repeoter, 

115  V.,  400  cycle. 

Will  operate  on  60 
cycle  at  reduced 
voltage. 

Price  $13.00  each  Mt. 

7G  Generator,  1  1  5  V.,  60  cycle. 

Price  $30.00  eoch  pot. 

2J1F3  Selsyn  Generator  115  volts,  400 
cycle.  Price  $3.30  each  pot. 

2J1M1  Control  Tronsformer  105/63  V., 
60  cycle  Price  $20.00  each  pot. 

2J1G1  Control  Tronsformer,  57  5/57.5 
V.,  400  cycle.  Price  $1.90  each  not. 

2J1H1  Selsyn  Differential  Generator, 
57.5  57  5  V.,  400  cycle 

Price  $3.2$  eoch  not. 

W.  E.  K$-5950-L2,  Size  5  Generator, 
1 1 5  V  ,  400  cycle 

Price  $10.00  each  not. 

5G  Generator  I  1 5  volts,  60  cycle. 

Price  $30.00  each  not, 

5SF  Repeater,  1  1  5  90  V  .  400  cycle 

Price  $19.00  eoch  not. 

2J1F1  Selsyn  Generator,  115  V.,  400 
cycle  Price  $3.30  each  not. 

3SOG  Differential  Generator  90  '90  V., 
400  cycle  Price  $12.00  each  not. 

1CT  Control  Transformer,  90/55  volts, 
60  cycle  Price  $40  00  each  not. 

POSITION  TRANSMITTER 

Pioneer  Type  4550-2-A  Position  Troni- 
mittcr,  26  volts  400  cycle,  gear  ratio 
2:1.  Price  $13.00  each  not. 


37  EAST  BAYVIEW  AVE.,  GREAT  NECK.  N.  Y. 
Telephone  GReat  Neck  4-1147 
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LAVOIE  FREQ.  METER 
MICRO*WAVC 
ITS  f  ns  Mcs 

MtvWt  TH  It:  r  U  4  eompArt,  tpir  contAthMl.  »r«ci 
ufm  T  t  Mi*i  mrtrr  «b>rlt  pro«lilp«  Nutcb. 

4rrur4i*  r*«Uiaca  Hniutr^  4  vtan'tard  1  SV  "A  4A«j 
4^V  “H"  h4rt»nr  Ha*  0  15  mmutr  n»e  mtck  t>m 
t4Ui4  iluM  :y  mtuinRrtMS  HI  Q  '  rpaaitor  wltb  4t- 
«<rA4»  '  U'  of  SwnO  worli:n«  <ltrtrtl>  into  drE^rtur  tub* 
1'mo  tST  and  UM  TubM.  r^mpirtp.  amr  out 

uor.  h(k>fc.  pvjbo  and  Rsoro  hit  of  tuboo  l^oo  boi- 
ton#*  Wrtt#  for  «l#orr  ptl*#  k# 

-Irrtilar  -  .  #OT.»i 


S  G  RADAR  IQUIRMCNT 

Nvvy  T«rd  t#«fM  Hf 

Modo4  SG  ftador 

CoAOMtmf  bt  tlib  HIlovkRf 


UoUa  far  H44S4r 


HI*  VAA11  M<>t<i:4tt'«  Ottp’O'or* 
HI*  4aAKt»  1  Uo'lo*  ltMpi(#r*  <1 
»>  t^kO  f  uetroM  ti'T  Ratiip  and  T 


liTM-ludinc 


RAVTHCOM  VOLTAGC  HCGUtATOR  Adi.  Input 
14^  05  l.mV  .  «•  n 
_  ^i|_  I  l*t.  Outpu* .  1I5\  . 

C'  ^  40  Watt*,  H  of 

»  1  ■‘a*  L  I  4S*  W 

|n  fN#fli)Od  protKtod 


1  «  Hr  MAA\  M.RTial  M'inliorR 

4  i«mpin»  Tr4iMU«lM«f  H  F  Mfotps  '■nuplina 
4«rmb«M  |0b«'  aafootR  and  l>u 

l«Wim«  tUbK  '4*l')  ONO'fl'ttl  Ml 

I  4  l*<••#r  4  ontrol  iTiOARta 

3  4  noipiM#  Inifor  and  noxlaiator  oaAoaably  In* 
•  iudmc  <1rlt#r  ctiaMOa  «i*b  doiav  Im#.  Mmtulator 
and  iFTitf^  lUH^ilior  Tuti**  Aaoombl)  and  t^rtvor 
H#(-tin«r  i*Dorr  (  nit 

1  4  •4iip)#t#  RotA  (jf  e-.ulpca*«r  »par*  pan  aons 
MaMn*  of  H  fc  Aa*pirit>iifo.  hmmop*  and  aM-oa 
foUth#*.  mtorluikA.  fuA#*.  fuao  hoidoni 
r>^  linlu  r#<aT«  •^lO’a^R  rrva’ala,  ttkonociatat*. 
KK  indun-ir*.  opo«ibir>  AHChatR.  t#*t  #n«lp 
abi#*.  rwi»<<-'o.  #t<'  a*  lt«tM  la  NaVT 
Niw'f  I*art4  Uat  UX  fNo' 

A't  ahiM#  in  now  ofni  unu*««t  porhod 

'  rina)  motai  aporr  (ton*  hi>ip* 


}  •  MVA  MG  At T  n«  4  , 

laov  IM-  tm  ihov  At  .  00  ry.  I  in. 

•  lb  Ha^tMir  4  oiifr««ii#t.  f  FioM  Rb**i*  and 
r\ui  Mm  of  Npa/#  f*a<ta  inrltolii.a  ■lyor#  Aim* 
■ur«o  t'tf  Hmoratirf  o»«l  hull  faA 


HfN^al 


I  MV  A  Mb  MT  OKoif#  ao.1 

IMV  |H  it,  |»0V  Al  .  M  •»  Mw*  a*  I'b 
MEMO  ma409  tm  Sn*V.  Sb  •-▼  Sr«  Ktip-n 

laiod  ItU  M 

inMVAMGtir  Aitu  f’haln'r> 

ll'.V  IM  to  t»iV  At  ,  40  r*.  1  1*1.  KiUi*  p« 

rbi^  Mpiaolip/toif  Hall  lUorma*  Stm  tt7  M 

4o«p  aiarbui#  bMt  f>M  tiOV  Im  oprroMoai  1114.4# 
##%«•  i*an#  for  otttwr  in«<hiMP  III  44 

MG  4fT  VOM  HAW  TM#  TNAHIMITTIII 

Typo  4  <1  luot 

44^V  A<  an  I  111.  1^0*7  VA  u>  r7'V  Im  and 


400  CYCLE  TRANSFORMERS 


AUTO  400  ej  Cm  V,  t'al  No  R(t<]lll4 

KVA  MIt  • '.SOP  Volta  464)^345,304/11.'-  N#« 

13  41 

FILAMIHT  4tt0  3400  cf  Input  0  75  145/ 

Il5/ir.\  output  6V3A  5VIA/5V5A  5V5A 
SVAA  'V«A  ‘4  3Vt<A  6  V,A  Npo  |l  M 

THVHATROH  POWCR.  400>14(K)  o  Harbono 
I'X  4176  4M|  1600  ry  l*ri  ti5V.  Mm-  54  4  ',4V 
a(  6  5A.  4  3V  at  1  3A  Tr*t  r  m  a  1740.  N#«  13  7| 
PLATC  WfCO  KMO'.AO  400  RiiO  n  IM  4l5V 
Her  1350  4  1  1.50  at  057A  tSTOO  V  Tntall  Kl<** 
•tat  Al.ltUil  Wt  2  3  llM  Np«  U  04 

4C0PC  PL  4  FIL.  WCCO  »r>54  400  3400  ty 
Pn  115  HV  Mdg  ]II5V  at  DOHA  K1  lA  do 
4  4\«A  3  'Vi  75A/4  4V  4A  IUm  ,tal  AbPltd.  55* 

I  4  ilM  Sem  U  71 

FILAMCHT  4uu  340o  •'p*  WnM)  KH0555.  I*n 
U5V.  H#c  a  IV 1  15 A  4  35 VI  .5 A  Fn#rrt*t 

•hid#d  WT  0  5  tiM  >v«  lias 

PLAT!  4  FIL.  40o/lt.ik3  cy  1»tj  0  W)/I15V  Hr# 
«Isl3miVlM'  at  l'U5.  Hm-IS  400V(H?  a* 
150M4  Ml  H*-a  4  «V4  3A  4  35V4)  4A  Mn^ 
1*AH-Vi  .5VIA  'VIA  -  .43  44 

RCTAHO  4<M>  cv  WM'<»  KHV&iM  4  ItMirT 
loOMA  .  ..  1144 


RADAR  COMRONENTS 


tltPI  At^  t#a<l  l»in.l«-r«  fu*  um  Mltb  nit 

M  •Um  Mti'Mi  Ki«»  N,ni 

4  HU  5fiAFo  Sara  ttti#  Kadar  Kf'pvavr  Adapfara 
\rw  and  e<4npm«  «tth  I4  tub#*,  r ‘ai  ftttlac*. 
iii«taUatl<>n  plan«  and  wiring  diatran. 

H»n'-hro  Amplifirf*  Nmr 

Tn#-  4'AKli  3:.AKK  H#anng  4’ontMl  VoUa  S#« 
T^ii#  T  It  1  ,  iMt  1.  IMi  IL  Mil  I  hadnr  An'mna 
%^rohii#«  \*« 

Ka<lar  I'natalt  Uarttt#««i  9*  3'  K<' 

T.p#  MF  11  lUdar  M  ,iluiai<r 
Tip#  MM  Traiumitirr  R«^-,‘i>#ra 


TyP#  4  aJ4»  311444 
IM  •!  4<‘A  r,r  3«v  1h  at 
4  •■tupMa  with  Lin#  H«ll*'h 

I44  14 


MODEL  AN  APA.10 
PANORAMIC  ADAPTER 


400  CY  SERVO  TRANSFORMERS 

G  I.  #4MJ»W;*.X  Pri;  jV  H#r  SI  *4  T5V.  H#o 
#3  ^2.^  :.'.V  II  SO 

6C  SP.RCP^tuJX  Ml.  *7  5V  H#r,ll'V4  T  |l  SO 
G  C  SfivtiM;  Pr.  33t»>  »•  T  33»iV  4  T 

ti  SO 

G  E  #AMW4*X  Pri  irv  Hm-  1:5V  2:5\ 
3:'\  3';v  JtOV  2'.0V  6  3\  iTF  SV  4T  13  so 


60  CYCLE  TRANSFORMERS 


I.S  KVA  STCPOOWH  ti  );  4'at  N  74411 
l*ri  U*  2305  H#«  34  11  -'.V  Kith#r  hlct>  «o)ti 

•  >nn*>'."a  mat  tw*  iia#,!  with  #iib#r  low  »<>lti 


SOKVA  STEPDOWH  rt'aioUrd  T' 
i>lip  Uh  Pii  4  •  \  til  5  H#<-  1 

tip*-  5nit»‘*,tii  tmif  1*^4  4 

FILAMENT  IUy  nr,.<in  IlYp*-r«ii  4 

MU'  i\i  4  \  *.  m  2  5 


Protrid#*  4  TrP#4  of  Pr#a#fit«tloii 
l1>  Paf4#roM4€  <2)  Awrol 
(S>  Q«<ill#Gfa#hic  (41  OfcHloacopic 

lw■lgn«^l  fiw  ua#  with  r#r#liin(  #*i-opTn#nt  AN  AKH 
4N  .5HR  .5.  AS  M*ll  I  M  U  •>!  or  any  f#r#li*f 
with  I  F  iif  455*0  3fiK*.  i»r  3«*m- 
\5i'h  21  tutww  tDoludiiia  ••■.•i*  lubr  roB»#rt#d 
l.’r  .<|».ratl*«  ■««  115  V  6tl  racl# 

PHiCC  S24S06 

AN  APA  I'  H>‘  Pact  T««h  Manual  $2.7S 


PULSE  TRANSFORMER 


OtHAMOTOR  T-i*  PI* 
M  H.**tS  T'tnaniirtrr  tUrrp 


n  'b?  tub*-  at 

•V  (rail  W-lw  I  3-P 
I  W,u  1  • 


High  VoltOG#  CopocHort 
OH  Fill#d 

2S  MFD  .  70KV  tl7.7S 

7S  MFD  .  ISKV  SIS  7S 

.S  MFD  .  2SKV  l2i.S0 

I  MFD  .  ISKV  III  SO 

I  MFD  .  7  5KV  I  7.M 

All  brand  t)#w  Mad#  tn 
pronUnm:  manufa*  tur#ra 


microwave  tuning  units 


»un«*d 


SYNCHRO 

GENERATORS 


SWEEP  GENERATOR 
CAPACITOR 

Ml()i  -1>«I  >'>ll  lira  Ing.  til 


LINEAR  SAWTOOTH 

POTENTIOMETER 

Wl  KS-1SMI 

t*.  otwiMri'M’ua  rwalatanc#  wlMl- 
.g  wht.  h  34  volt*  lie.  la 
•  fmo  *a|>a  l'*0*  iLpart 

Tw-  -latirw  biu*l»rw  IRrt*  apart 
tall#  off  linear  aawu>u4h  wa*# 
YoPap#  •'  output 

•r«nd  N#«  $5.50 


PARABOLOIDS 

MaenrOum  dl'lww  17  4**  dia  .  4"  <W|»  M'wjnt 
rarii.-'a  for  #l#katt<«)  aJtd  aritnuth  euntrul  of 
IS*  t  IS*  (iprnirc  In  r#ni#r  for  di 

Brand  a#u  par  pair  $B.7! 


AM  prK*.  ■•dKOtrd  or* 
F  0  I  TiKloko*.  N*« 
York  Skipm*a,t  »ill  b* 
m«a*  >■«  Roilwair  El 
pttti  un'rii  olk«r  i*. 
itriKlw.i  iitiwd 


AM  mtrcKoadif*  oiaoron- 
f*«0.  Immodiot*  »Mv*rv. 
t*  prior  talo. 

All  Prket  Sub/ect  (o 
Cbona*  Without  Notico 
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- Toggle  and  Push  Switches - - 

FIG.  A  FIG.  B  FIG.  C  FIG.  D  FIG.  ^  FIG.  F  FIG.  0  FIG.  H  FIG.  R  FIO.  I  FIG.  M  FIO,  B 


FH  SOO  A 
FH  501  A 
FM  503  A 
FH-505A  A 
FH  505  A 
FH  506  A 
FH  507  A 
FH  508  A 
FM  513  A 
FH  514  A 
FH  516  A 
LT  104  A 
309  168  A 
370  1  A 
370-4  A 
37014  A 
370  25  A 
505  171  A 
309  169  8 

FH  509  C 
FH  510  C 
FM  511  C 
FH  512  C 
FM  515  C 
FM  517  C 
303  65  C 


CONTACT  AaaANOffVtMT  • 

SFOT 

SFOT 

SFOT  CCMTCR  OFF  MOV  FACH  SIDE 

SFOT  MOMEHTARV 

SFST 

SFOT  CENTER  OFF 

SFOT  CENTER  OFF  MOM  EACH  SlOE 

SFST  MOMENTARY 

SFOT  CENTER  OFF 


SFOT  1  SIDE  MOMENTARY 
SFST 

SFST  momentary 

SFOT  CENTER  OFF 

SFOT  CENTER  OFF  1  SIDE  MOM 

SFST  MOMENTARY 

SFOT  CENTER  OFF  MOM  1  SIOF 

SFST  MOMENTARV 

OFST 

OFOT  MOMENTARY 
OFOT  MOMENTARY 
OFST  CENTER  OFF 
OFOT  center  off 
OFOT 
OFST 


BIB 

AN 3022  3B 

BlI 

B21 

AN  3022  2B 
AN  3322  1 
AN  3022  7B 
AN  3022  8 
CH  AN  302?  IB 
CH  B  5  A 
B5 

CH  8905K568 
168553 

CH  AN  302?  8B 
CH  B  9A 
CH  B  7A 
CM  B  6B 
8209K5 
CH  B  19 
AN  3023  2B 
CH  8715K2 
CM  8715K3 
CH  B720K1 
C  9A  8700K2 
C  5A  8701K2 
CH  AN  3023  2 


to  35 
135 
32 


•  TOCH 

■  la 

CONTACT  AAMANaiaiNT  M4 

7.’S 

335  174 

C 

OFOT  CENTER  OFF  MOM  1  SIDE 

AN  3023  5 

SO  50 

305  177 

c 

OFOT  CENTER  OFF  MOM  EACH  SIDE 

C  3 

50 

505  1  76 

c 

OFOT  CENTER  OFF  MOM  EACH  SIDE 

AN  3025  7 

30 

505  173 

c 

OFOT 

8710K3 

M 

505  175 

c 

DPOT  center  off  mom  each  sioe 

5712K5 

.50 

305  179 

c 

ORDT  CENTER  OFF  MOM  EACH  SIDE 

8732  K2 

.50 

509  163 

c 

OFOT  CENTER  OFF  MOMENTARY 

CH  C  11 

.55 

509  162 

c 

DRST 

CH  C  l 

45 

309  164 

c 

OFST  MOMENTARY 

CH  8711K3 

40 

370  31 

c 

OFOT 

CH  C  IB 

55 

305  87 

0 

1  SIDE  OFST  MOM  1  SIDE  SFST 

AM  A  H 

95 

IT  100 

F 

SFST 

CM 

.22 

IT  101 

F 

SFST  MOMENTARV 

AH  4  M  w/lEAOS 

20 

301  51 

G 

4F0T  MOMENTARY 

CH  R905l(12 

.75 

505  140 

H 

or  NO  MAKE  EACH  SIDE 

OPEN  FRAME 

25 

509  161 

H 

SRST 

CH  8781N3 

195 

505  76 

L 

ORST 

AH  4  M  OFEN  FRAME 

.75 

501  12 

M 

ORST 

AH  4  H  SFECIAl  FOR 
MANOY 

.40 

LT  107 

N 

OFST 

AM  4  H  TALKIE 

25 

Mony  More  Types  in  Stock.  Send  Us  Your  Reguirements. 

JUST  OUTs  CATALOG  H500  Manufecterart,  OUfrIketers  and 
JUnataw  wrHa  far  tHa  brand  naw  Walls  Hactfanlc  Catalag  HSOO.  FaN 
ef  tramandawt  valwa*  in  KigKavf  eaaWty  cawgianawtt. 


SJW£MS, 


OrJtr  dir«(tly  fr$m  this  a?  rr  through  ytr  l$<al  parts  jabkar— 


320  N.  LA  SALLi  ST.  DEPT.  SL, 


CHICAGO  10,  ILL. 
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ATS  t  T'«»<ver 

ATH  1  iv  IN  In  1 


SEARCHLIGHT  SECTION 


Ociobtr,  1950  — ELtCTRONICS 


m-HSi 

SriCIAlS  Of  TMI  MONTH 


SILINIUM  IICTirifiS 
rULL  WAVI  SilDCf  TTfi 


TiANSPOtMflV->n$V  AO  CT 
HI-VOLTAGf  INSULATION 


EQUIfMENT  SPECIALS 


CiNTft  TAPPIO  tlCTIFIItS 
PwlI  OriAg* 


FILTER  CHOKES  HI  V  INS 


TKANSFOIMfKS~220v  40  Cve 


PMONC  DIGBV  •  0147 
URirr  TOR  Ql’ANTITV  PRICIS 


.RADIO  HAM  SHACK  Inc. 

1189  GREENWICH  STREET  .  NEW  YORK,  N.  y.iaailllMIlMCMiM 


SEARCHLIGHT  SECTION 


TEST  EQUIPMENT 


30  MC  I.F.  STRIP,  VIDEO,  and  AUDIO  AMPLIFIER  AND  110 
Volt  60-2600  cps  POWER  SUPPLY,  Bandwidth  10  me,  new,  part 
of  APR-5  Receiver . $65.00  less  tubes 

AMPLIFIER  STRIP  AM  SSA/SPR'2  contoins  I  F  amplifier,  detector,  video  amplifier, 
pulse  stretcher  and  oudio  amplifier  and  Rectifier  Power  Unit  PP  155A/SPR  2  bandwidth 
10  me,  center  frequency  30  me,  sensitivity  SO  microvolts  for  10  milliwotts  output. 
Power  supply  80/113  V  ac,  60  2600  cps  1.3  omps 

K  Bund  Test  Load  low  power  $20.00 
X  Band  Below  Cut-Off  Wave  Guide  Atten¬ 
uator,  with  c.iliLraled  Jial.  ty(>e  N  in|Hit 
connrttor,  connet  ls  to  ^  2  >1" 

wave  i;uKle  .  $55.00 

X  Band  Test  Load,  low  power  $15.00 
TS-62  X  Band  Uko  Bor  wilh  r  f.  caMe 
ami  pH  k  up  antenna. 

TS-33  X  Band  Frequency  Meter,  85(10  %00 
VkS.  Crystal  <iet<^tor  and  50  micro-amp. 
meter  Imln  ates  Resonance,  (onnec- 
li«)n  tor  «4ofie  avatlahle. 

TS-125  CALIBRATLD  S  BAND  POWER 
METER  with  attenuator. 

TS-ISS  S  BAND  SIGNAL  GENERATOR 
ami  Power  Meter.  ’ 

APR*1  or  APR-4  Radar  Search  Receiver, 

K)  me  I  F  .  2  me  wkir. 

ELECTRO  IMPULSE 

LABORATORY 

P.  O.  Box  250  Eafonlown  3-0007  Red  Bank,  N.  J 


Tnn»g  Unilt  Fnr  APR<1  nr  APR-4  Ra- 
caivers  (can  b«  used  with  any  M)  anc 
acn|4itier) : 

1^  19,  range  I0(X3  2(XX)  me,  tuned  miiet 

cavity .  $150.00 

TN'34,  range  20UO-4000  me.  tuned  miser 
cavity .  $150.00 

rS  llO  S  Band  Echo  Boa  2400  2700  me. 
jiortaUe  .  $110  00 

TS-IM  Echo  Boi  and  Alteonnior  for 
APS  13 

T5‘170  Test  Oscillator  for  .\RN-5 

TS-Z20  Pooh  Power  Meter  for  APS- 1 3 

TS-89  Voltage  Dividor  for  measuring  high 
video  imises.  ratios.  1:10  ami  l:l()0. 
transmission  Rat  within  24ff>  150  c.p.s. 
to  5  me.,  with  cable  fur  attaching  to 
syndroocopo. 

Wavegnide  Below  Cut-off  Attenuator 

L-IOI-A  U.H.F.  Connectors  at  each  end. 
calibration  30-l(X)  <ft> . .$10.00 

X  Band  Test  Load,  30  walls,  average 
power,  ^2**  *  I**  waveguide.  Sami 

load  .  $35  00 

HI  POWER  X  BAND  TEST  LOAD,  dusi 

(wtes  280  watts  of  average  power  for 
•ft**  1  1*4**  waveguide,  VSWR  less  than 

1.15  Iwlween  7  and  10  KMC. .  .$150.00 

HI  POWER  S  BAND  TEST  LOAD,  dissi- 
(talrs  UKX)  watts  of  average  |iGwer.  fur 
P  >"  *  3"  wave  guide.  Range  2500  to 
3700  MC. 

TS-45A  APM-3  Signal  Generator,  9200 
9600  me.  MO  V.  60-800  c|>i 

TS-35  AP  X  Band  Signal  Generator, 
IHilsed.  calibrated  power  meter,  frequency 
meter,  87(X)  93(X)  me. 

X  Band  VSWR  Test  Set  TS-H/AP.  com¬ 
plete  wilh  linear  amplifier,  direct  reading 
V'SWR  meter,  slotted  waveguide  with 
gear  driven  traveling  prolre,  matched 
termination  aiuJ  various  adapters,  with 
carrying  case. 

Standard  Signal  Generator  Meainrements 

65B.  m  ke  to  30  m.'.  I  2.(XX).000 
mirro-volts,  gtHMl  working  order  $400.00 

S  Band  Mixer,  tunable  by  meant  of  slider 
type  N  connector  for  the  R.K.  ami  local 
US4  ilUtor  in^Hit.  L  fl.F.,  connector  for 
the  1  F.  output,  variable  oscillator  in- 
jecln»n  .  $30.00 


X  Band  Spectrum  Analyzer  8500-9600  Me., 
calibrated  linear  f>elow  cut-off  attenuator, 
calibrated  frequency  meter,  tuned  mixer. 
4  i.f.  stages.  3  video  stages  overall  gam 
123  dl>.,  regulated  power  siqiply. 

S  Band  Spectrum  Analyzer  2700  3400  Me., 
similar  to  above. 
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V 
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^eUcutce  S^tccccU^r 


WIRf  WOUND  RRiClSlON  RlSISTOftS.  IN  OR  BETTER 


SELSYNS 

nt  V.,  M  Cfc 

:;C7ta4« 
ts*  tiA  a  ts*  li«« 
$0  M  pmtf 


JONES  BARRIER  STRIRS 


$  9 

4  |4I>M 
ti>l44»HM 

.  I'>  I40s  A 

I  l|-14(»S  A 
i-  19  I404(M 
il  1447 
I  14  I44IV 


f  mtmn4  N«w 

\  «»  1  4m|.  HI 

I  2i«t  V  f»  «  2 

9-  II  2  4»* 

t  "''***■  *  *** 

4  VIRNtlR  DIAL  <Ftom  I 

I  1  S*  IHA  W  Iti  I*  • 

4  IIm  Uu<  *  '  4 


UNIVERSAL  JOINT! 

V  J.I6“  M.  .  J  B*  00. 

I  l/B“  Im« 

St««l  Br  Aluminum 
504 


k  PKICISION  CAPACiTOt 

%  !  r-M  ^  rN.  \tw  4  »*•  « 

^  caIpaCIt6rs 

POITAGI  stamp  micas 

|iM>  MM4  MV49  MMI  MM»  Milt 


1  WATT~)0< 

770  i  i  (MOL' 


1  M««#l«ivi  -'1  Watt  1\— ASi;  S\—40« 
OrA«r»  Hr  100  yrtcMMa  ratMHn — 
10%  Dwctaat 


DIEfERENTIAL 


COAXIAL  CABLES 

CUARANTIID’t  NfW’I 

Prtc«  p»«  P»u:» 

(Ihfna  I  M*  >f  Obma  I* 

,  I  Ml  f7«  I  •  Si 

1  r  m  IS*  r  7i 

r  f  »7  i  *»  R«i-js  r  7t 

I  I  •  «  ••  Rii-iT  r  Si 

(  I  •  VI  lis  K>i-i«  r  n  » 

in  r  u  ii»  Ri.-«i  I  *7  s 

HI"  7S  IJ«  R'^M  I'  in 

II  I  ■  7*  lU  Rii-ii  VI'  S* 

li  I  70  Ik*  Ria-SS  I  Si  S 

IV  r  VI  iV*  R<*-S7  I  •  US 

tl  I'  U  I**  R<i-So  I'*  SI  S 

tJ  !'•  tii  II*  Rll-S*  I  •  7J 

I*  I'  lii  It*  R<r-«J  I  •  »3 

li  |-  »•  V7»  Kil-7t  r  SI 

M  I'  I'  7»  RI.-77  I  •  to 

17  I  l«  I**  K<l-*o  f  to 


COAXIAL  CABLE  CONNECTORS 


AmM  AtAMR' 


PRECISION  CONTROLS 

*  WATT  4  WATT  Sllj 

iUwr  iltv  »1 7;  wo-j  GR  Wl  SIS  SlllfiT' 

sUn  vTuW?  itiV  I  S  *U0ii(  mu«l»b  40  Ml  I  OB  Stir 

Vini  Mum  lltS  tM  *"  D»  jw  TM  I  N 


2J1G1  SELSYNS 


PULSE  TRANSFORMERS 


Wrapped— BALL  BEARINGS 


NEEDLE  BEARINGS 

■Ir  VO*  li  10* 

»Mt«  4  in*  l\  32* 

ALLEN  SET  SCREWS 

4  Si  B  l  H  H  3; 


HAYDON  TIMING  MOTOR 

I  A  P  M  119  V  Ml  Cyrir  Si  7' 


SOUND  POWERED  HANDSET 

Brond  N«wf 

llk*iUiiM  A  ft  ^'<tril  N  hA” 


Itt  ceramicons 


VJ  MMS'  400  MA 

W  12  Hy 

to  OMM  ^  $ 

Hr  MICH  r  Ah  jg 

VOLT  ^IGMI 
TliT 

*J  tS  ^ 

**  *®  »««  *»Mn4'*d _ 10  to,  $14  00 

rilAMINT  transformir 


IILVIR  MKAt 

MM»  MMr  MM*  MM*  WVtr  MM* 

«  t%  119  2Alt  4SI7  r'M* 


SILINIUM  tlCTIFIEKS 

••••  KH7  luA  .  114  V  .  II  97 

•  •••  |4ii  m«  117  V  .72 

ST  VImi  delay  relay 

QgRV  Ua«  liM*  t  rx  S41M  KH  101a:!  40 

W'.-r.  pMllrh  '4  •  n  'l.l*  MN  ao 

(•<  ••  j*"R**r  9  •  Ku..»  Aw.t  • 

ONLY  SO  SO 

DELAY  NETWORK-ALL  1400  * 

414.  \  '  1  ■■  ■  MS  le.4» 

i  \t4>  4  1  i  ■■•-,  !•  AS  as« 

•  T  ♦  •  .p  •  •;*:  •  B9< 

Get  On  Our  Mailin9  List! 


fILAMENT  TRANSFORMER 


w 


Nfw  Sin«s 

OVfRSf AS  PACKfO  ■  41 
•;i  *  Tukr  SI.SS 

(’  All  triM-t  Itk  PHILA.  p* 


Arch  St.  Cor.  Croskey  Philo.  3,  Po.  Telephone  RIttenhouse  6*4927 


SEARCHLIGHT  SECTION 


C/lATCy  -  JC 


b«l«tDrlnff  motori 
which  writes  or 
rwwr  of  M  trsnstu 
rent  chart.  Per 


Aircraft  Generator 
CclipM  NEA-3 

Output  Hi  VAC;  lt.4 
amps  HOA  ryclss  at 
S4A0  rpin  Ais«t  10 
viH*  (t  (  amps 
'fork  CS.\  300.  Prirs 


400  Cycle  Oenerotort 

lliimellte  I A  \  1  24*I>)s  .  1  4A0 

>  t  le  -rljf  .41  I  ptiSM-  1  1C 
*9  tiiil'p  Ms*'  4  >1  '  out- 


Pioneer  Servo  Motor 


‘  ontrol 
Xiiittsyn  Preci¬ 
sion  type  20  T 


IMMEDIATE 

DELIVERY 


LOW 

PRICES 


FULLY  ' 
GUARANTEED 


BROWN  TELEPLOTTER 
RECEIVER 

Mo4ol  791X1R 

IIS  volt  M  cycle* 


l-AtO  «*ompass  Indicator. 
•  »  in.  tlial  2C  t  400  cy. 

4  1.  V  <0  •  y  Ideal  poaltlon 
ntP  ator  Httxli  SSA  214 

Price  $4. SO  eack 


SWEEP  GENERATOR  CAPACITOR 


Hi  spsetl  bsaringa  Split 
stator  Silver-plated  coavlal 
fype  S- 1**  mmf 


ALSO  IN  STOCK 


4  <14%— 'O'nel  Preasnre  Trmnamltter. 
Pioneer  l-Rli  and  l-KtA  Cnmimaa  Indl 
ratora 


MAGNETIC  AMPLIFIER  ASSEMBLY 


t  iai  low  price 
ftU.M  eacli. 


SyMroctionol  Horsepower  AC  Motors 


SYNCHROS 


S.aalern  llr  tBe«l4 e«-J-7tlS  114  v.  4Se  ey 

l/i«  ht*  f’onf  duty  4Ti»0  rpm. 

P  %.  IP.  4-311 —US  V  40A  cy  1/100  hp. 
r.  I>  J  tVK  lltv  4m0  •  y  1/240  hp 
R.  V  Ip  4A0  cy  ]nt  duty 

IHehl  mi’-24-l  lUv  4nt|  .  y  1/100  hp. 
«yn«  hron-eoo  -llv  v  4A«  y  1  rpm. 
llajdnn  ?tee?l4  -115  v  ^lO  ry.  1  rpm. 


FORD  INST  SERVO  MOTOR 


114  volt  40  cycle  two  phase 
low  tni*rtia  motor.  14  watts 
output  Hut'ird.  207127. 
Stock  s^Attl  PHee 

$40  .^eai  li. 


MAGNESYNS 

l*M»neer  Type  4  l.-S.  4  i  ower 

Pioneer  1000-lE-Bl  Indlralor.  AN-57M-t 


Prkes  Oft  Request 


produc  1 1  CO 

4  Godwin  Ave.  Paterson,  N.  J 


Prices  F.O.B.  Paterson 
Phone  ARmory  4-3366 
WRITE  FOR  LISTING 


IN  FRACTIONAL  HORSE  POWER  MOTOR  SPEED  CONTROL 
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SEARCHLIGHT  SECTION 


PULSE  TRANSFORMERS 


GENERAL  ELECTRIC 
TUtE  SPECIALS 

^fmm4  MM  M  6  1 

4  i4  14  4*  M/* 

II  44  r(;  i4t  ti  14 
4  4f  U  14  i4«l44 


ASB  YAGI 
ANTENNA 


ADJUST* 

A$tt 

STUB 

TUNING 


%  EllMENT  MOTATAtLC  ARRAV^ 

4MTOMOMC  $7.00 

AAMC  EXCEPT  OOURLC  STACKED 
•  ELEMENT  444  TO  444 

MC  $12.70 

Sam#  E«c#ft  OmtM#  St«ck#4 
^  4  C»Mi#iit  374  ta  434  MC 

^  $29.40 

DomSI#  iMcIiM  ontanuMf  con  S# 

witli  Iif4f«wl»<  r^iwoft  controK  at  $29. SO 

par  Mt  •44itio«i«l 


W.  E.  MERCURY  CONTACT  RELAYS 

blau  Mal#4  aiarwry  w*tt#d  SPOT  raatad  aMrmWtaR 
MafftotKally  aavratM.  U»a4  la  Waatara  Elartnc 
0144474  tiifli  »pa#4  Rluf  la  rtUyt.  SkmIt  ya«r 
•«a  call  .  t2  00  aarh 


GENERATORS 

Itaaa  Plaa«ar  trta  7I4-1A  (Htn  Ma4«l  NEA  1A 
«t-AC  IIIV  t4  4A  M»  la  I4M  «y  I  OC  *4 
I  44  Aai»«  Sraa4  Hmm  OrifiNal  Packinf 

illata  Pi#aaar  ty»a  ITM-IA  OMtM— Va«t« 
>aia»  R«aa4  N«»— Orlflaal  P%«ftlaf  44  S# 


CONSTANT  voltage 
TRANSFORMERS 

F#4arat  Caatlaal  Valtafa  Traatfaraiar  laput  M«I35V 
M  tOcy  Oatpat  liSV  2i0W  S34  00 

RaytH«aa  VR-I  Caaiiaat  VoMap*  TraaslanKar  lapvt 
4S-I30V  iOry.Owtpat  IISV  SOOW  SUM 

Salt  Caattani  Valtapa  TraatfocMar  lapat  M-I2SV 
Mr  y  Oat  pat  IS  XV  2X5VA  ..  t24  70 

Saia  Oattaat  Valtap#  Traatfaraiar  lapiit  l0S-t2SV 
Mcy  Oatpat  II3V  90VA  .  liS.M 


PIONEER  SERVO  SYSTEM  UNITS 

a  Typa  17471.IA  T#roa  AaipIlSar,  lapaf  lit  V 
4M  ry  CaaipMa  vll4  Ta4aa  tl4  M 

a  Maaa#4u  AmallAar  l^y  SataraMa  Raariar  Ty^ 


SELENIUM  RECTIFIER  STACKS 

rULL  WAVE  iRIDCC 
M4SIMIM  MAIISC.S  MSXIMI  M  RATI^ 
A<.  VOl  IS  INPl  r  IR  A<.  \Ol  rs  INPI'T 
tX.  veil  IS  IX  \OlTS 

Oi  l  PI  r  14  «  oi  l  PI  T 


af  444  ryrl#  Sara#  MX«r  W 


COAXIAL  CABLE 


1000  tt.— OtHar  fypat 


TYPE  "J"  POTENTIOMETERS 
75<  eoch 

•  Shaft  Rrala  Shaft  R#«i#  • 

SS  I4K  SS  laOK 

SS  1»K  '%*  I44K 

S*  IXK  S<  144K 

S*  24K  SS  I44K 

•»'  74K  1  T*  IS4K 

SS  i4K  SS  i44K 

K  .Mh  I  4*  iS4k 

k  H*  Mk  SS  I  Mtc; 

Tripla  144k  •  S*  Shaft  •  I  47 
\I1  ahaft  lanttha  hayood 
huahInR  •  SS  (wraw  ahitv 


SPRAGUE  PULSE  NETWORKS 

7  1  El  1.744  f7P.  7  1  MV.  “C"  ClfcaM  I  ail«raaa« 
744  PP4  47  ahai*  laipaA  3  tarllaaR  t4  10 

7  4  El  I  744.47P  7  1  RV  C‘*  CIraail  3  mitt—m 
/44  PPt.  47  ahaii  laipaO  I  aartiaa*  14  7t 

7  1  El  la-t.^p  7t  RV^  C“  CIraaH  4  laitlaai 

14  ail/raMT  44  PPL.  «7  aUmi  laipaO  tX  7t 

Ik—tl  f  I  444  tap.  41  HV  ”E'*  CIrratt  I  t  aitcra 
•#•  444  PP%  M  aR«aR  laipaO  4  «aHtaa«  tl2  OO 
14-14  t  IM-MP  It  RV.  I  ‘  C  rrall  t  aiKfaaac 
144  PPS  34  aliaia  laipaO  4  tartFa#*  12104 


STANDARD 
BRANDS  ONLY 


BRAND  NEW 
FIRST  QUALITY 


COMPLETE  STOCK  OF  RECEIVING,  TRANSMITTING,  CATHODE  RAY,  THYRATRON 
IGNITRON,  MAGNETRON,  KLYSTRON,  PHOTOCELL,  T-R  &  ATR  TUBES. 
QUOTATIONS  UPON  REQUEST 


WESTINGHOUSE  HYPERSIL 
m££m  TRANSFORMER 


COAXIAL  CONNECTORS 


ftCA  HI-VOLTAGE 
TRANSFORMER 


Ri  1\<:  4i  I  4.  11  t  4J  I  <.-44  I’  I  11 

4I  ISP  IS  I  t,-ii  I  a?  I  <,.a7  I  an 

I  II  I  <>  il  1  S4  I  <;.|7l  I  1.3.1 

4*  IH  14  I  l.-l.l  I  ai  I  <;-l7S  I  14 

R*-IJ  S4  1  tt  lt  I  47  I  f;-l74  I  IS 

Rl-IH  .IS  1  <.-17  I  4n  I  t.  IS4A  I  3.41 

at  isp  IS  I  c.  14  I  a.i  I  i.-iai  ap  S7 

ai  ISPS  ISlt.-M  I  M  MR  |4S  I  41 

411  I  I  II  I  <.  14  I  II  K4  I  l»-l«7  I  1  II 

ai  iisp  I  14  I  c;  la  I  ii  m4  i  c;  144  l  sa 

ai  lit  1  4a  I  (.  17  I  11. at  I  i^  iss  t  ai 

ai  llH  4a  I  4.  sa  t  S?  I  l.•144  1  1.74 

43-iisp  asi(;  as  \  ai  MX  .U7  I’  IS 

FULL  LISE  OF  JAN  APPHOVCO  COAXIAL 
CONNECTORS  IN  STOCK 


fniwfotad  f4r 
Volloga  Dotibltt  Uia 


SO  EACH 


TEST  EQUIPMENT 

a  Aitrad  W  Rarbar  LaM  Mod  VM  2$  VTVM 
*  1X6  00 

a  Gaaaral  Radia  Modal  P-SOOA  Standard  Stfnal 
Gaarratof  (Sana  at  G.  R  lOSA  axraX  cuvart  SKC 
to  12  MCi  •  MM  on 

a  TS  lOA  APN  OaUy  Lina  Taat  Sat  323  04 

a  TS  IV  APQ-3  Calibrator  $73  0 

a  AT  ia  UP  '  X  Rand  Harn  $195 

a  REL  W. (131  Frapyanry  Malar  I4n.7?0  MC  $12  95 
a  Cwl.hOAAG  Ranpa  Calibrator  for  ASR.  ASC.  ASV 
and  AnVC  Radars  $19  M 

a  CRV-UAAS  Phantam  Antanna  far  Tranimittari 
yp  to  400  MC  $11  7$ 

a  TH-MS  AP  X  Rand  Tait  SH  Prira  an  roauaat. 
a  TS  IIM  AP  F>rira  on  raquait 

a  CPR  MIAA)  and  CPRMAAK»IFF  Tatt  Sat«. 

Ipatn  316  93 

a  Hwalatt  Parkard  Modal  200-C  Audio  Otrillafor* 
(  HI  avaiiablai  *167  M 

a  C  O  Qutatana  Filtar  Typa  IF  IH  110  224  V  AC/DC 
TO  Amp*  •  39  00 

All  Itam*  Nrw  Cii'apt  Whar#  Notad  *  (Exc.  Utad 
Canditioni 


KOLLSMAN  INSTRUMENT 
LOW  INIRTIA  SIRVO  MOTORS 
Tyr*  «lT  0240-tS  *•  Volti  — too  Cyclm 
I  Rhot*.  S  Warn-  1*S0  RfM 
Will  Oa«vat«  Soti.tactonly  at  40  Cyclot 
Oriainol  Prica  SJ4  SO'-Ovr  Prica — SR  22  oa 

*7*®  EACH— LoM  of  10 


COMPONENT  SPECIALS 

Puaaa  4S<4  ip  Amp 

4S<;  14  Amp 

MOLDED  PAPER  CONDENSERS — 

41  situ  laa  3IH  #444  ta  I 

•s  j—  P4  l. 

I  lb#  44  I 

IS  IM  PA 

1  44#  49 

MS 


SOUND  POWERED  TELEPHONES 

U  %  INSTRUMENT  Typa  A  .NM> 

WlkTfRN  EllCTRIC  Typa  0  l7lOI1 
AUTOMATIC  ELK  TRIG  Typa  GL  4t7HA0 
4  NAVY  TYPE  M  HEAD  AND  CHEST  SETS 


...  I  M 

•7  4  79 

.as  9  94 

CRYSTAL  DIODES— 

IMI  79i  iMi  aa.  IS,%4  pa 

IMI S  I  19  IMI  1  ia|  IS4S  94 

IMIH  1  is|  1M7  I  aaj  iNai  I  }9 

Phaar  ahift  (  a|»a«  Itor  I'yprU  1S47I4  4afatt>r 
aindla  |1  aa 

HIGH  VOLTAGE  MICA  CAPACITORS— 
l*l*al>  I  944  mf«t  akV  $4.19 

l>l*r(4  3  aaai9  niM  Id  k\  1174 

lt|«rl<  1144  adas  inKI  IdkS  #9 

I  V|NP  I  (.-JIITk  d9.l9  mfd  4kV  3  1# 

l9pal«*i93AK  dai  mhl  9KV  3IA 

l>iwl(  3IISA  ddddS  mfU  3.9  K>  II  9a 


FILAMENT  TRANSFORMERS 

All  119V  ddey  primary  atsvpt  whara  n«»tad> 

I  Pf  ■  hntni.  aaala<l  6V  Ci.  I  A  ...  I  11 

r  r<‘  hanu  aaalM  0  3V  #4  0  6  a  131 

Ilf'  harm  aaalM  fl  3V  A  3  2  A  111 

Hdythoan  barm  nadtrd  OSV.AI'  A.  it  AA  139 

UayttiauD  harm  araiad  C  3V(  'T  *i.  3  A.  6  TV 

_  34*»5a  131 

<1  t  -A  3V  H  13.A.  6  SV  H  1  2  a  3  Al 

»*n  115  23IIV*  Sac.  nv  A  I.AA.25K\  iluml  4K  44 

lin  fNaa  WIT'  fin  35A  7  aA 

Amt-nrait  5V  6i  1«»A  3.AK\  tiaiul  19  94 

ri  3AL-|  M  5A,  6  SAf-P  U  2A.  6  IM  P  44  2  A. 

IH'fT  d  iA.  l^yVCT  M  6.A  4  77 


MISCELLANEOUS  EQUIPMENT 

ID  4APN  4  IndHatar  t: 

R  7  AP4  1  Ra«ai«ai  4 

R  .a  APS  13  Rara«»ar  4 

M'R  $11  Tran*rr«irar 

RT  :  APN  I  Tran*ral»ar 

I  I  ■  114  ryrla  dItar 

RM  14  raaiala  raalral  yalt 

KW  14  raaiata  raatfal  yx>t 

RTA  IN  17  14  V  dtnaaitHar 

MC  lind  Raratvar 

AiA  Aalaaaa — Wai  aaaltal  »«an  l< 

AT  lAA  APT  antaaaa  (70  4««  MC*  I 

AT  49  APR  4  antaaaa  104  «  KIO  MC 
CY  IM  MPG  I  Radar  Canvala  $; 

G  C  Typa  IP  I  paitaM*  roirant  t<aa*fafmar 
AT  6  AP  Aaianaa 

AAM  4  Radar  adalp  CaaipMa  « 

01  1  loop  antoona  orltk  p^a«tal 


OIL-FILLED  CAPACITORS 


GENERAL  ELECTRIC 
AMPLIDYNE  Motor-Generator 

I  .n.Ut,  cf  •!  K  ’.111’  ll-IV  1  pt  «l)  fT  11  .’A  tl  .l) 
UI’M  -  ”ri:inii>’<i«  'lu’v  ai>upla«l  *>'  ti  K.  nuMlal 

AAH  Kini  1  '  V  IH'  2A  0  5KW  lU’M  AmpJl 

Brand  New  $107.50 


SPECIAL 


MONTHLY  BULLETINS 

SIND  IN  YOUR  NAME  AND  ADDRESS  TO 
GIT  ON  OUR  MAILING  LIST 
All  «»«fpr(df  Orwtd  opw  dorf  fyfFy  ^pdroAfddd 
fp/oi*  20%  (OtA  »if4  ordar  balance  COD 
tpo/aiy  ratrd  All  prrrai  FOR  oor  •araAoEit#. 

PRWd  Paodd  MiRjdcf  fa  ikoFyoa  wifhodt  dOfiCd 


30$ 


Oefober,  7950— ELECTRONICS 


V 


OCT.  SriCIAL 


FtLAMINT  TRANSFORMIRS 
liO  V  M  CV  Fftman—  fyll  Caaifift. 

C. }  Velti.  12  Aflip* 

2.»  V*lt  10  Amp.  H  V. 

2.S  V«I1  CT  21  Amp* 

%  Volt  4A.  t.SV.  lA 

2  5V  CT  20A.  2  >V  CT  20A  _ 


MOTOR  t  GIAR  BOX 

T>p>  Rl<2B  Mut*r  24  Vatti  DC.  >.  HP— I  nix  »ltt< 
bMr  RMiKtiM  Bo<  . (2  2S  uch 


SEARCHLIGHT  SECTION 


WISTINGHOUSC 
2"  O-SOO 
microamp 

PANIL  MtTIR 
BAKELITl  CASE 
VOLT  SCALE) 
$2.*S  M 


A  PEAK  ELECTRONICS  CO.  a 

^  €OnP®N£NTS  w 

SELECTED  AND  GUARANTEED  SURPLUS  AT  A  ERACTIOM  OF  ORIGINAL  COST. 

18B  WASHINGTON  ST,  NEW  YORK 7. N.'V: 


*  OCT.  SPICIAt  , 
!  fOWER  TRANS.  < 

!'  740  V*IH  CT. 

US  Mills 

«  3V#SA.SV(i4A 
HALF  SHILL 
$).4f 


POWER  TRANSFORMER 

>)U  IT.  IS  ms  m  I  A. 

\  A  lA.  I»ri.  k:  \  W  rr  >MI1» 

lAMd . .  Sl.«S  M. 

POWER  SUPPLY  KIT 

1'«M  trMuif  >rmrrEl«MmbMl  *  UluatrstMi 
p.Eu  •!>  I'll  ms  c^k«  il>  1>isi  ('ll 
'spsrltor.  tl)  MN'kct.  Ail  fstr  <•»)« 


POWER  TRANSFORMER 

iM  no  V  SU  rwx  AKU  V  it  «  lUV  ms  «  ^  V 
>4  4  A.  6V  SP  2  A.  llrroiMlc.  4«‘sl  $2.49  sm. 


POWER  TRANSFORMERS 
HsrM#t»csltv  »ssl#9  Prt  1 10  v»«ti  60  ty 
940  volt*  CT.  I25MA.  4.3V  4A.  4.3V.  2  $A. 

4  3.  t  2A.  «  3V.  .$A.  5V.  3A  1  AS  »s 

1110  vsltt  CT  W>  MA.  920  wtU  CT  IM»  MA. 

4.3V.  HA.  4.3V.  I.2SA.  SV2A.  SV2A  .  4.9S  #s 
300  volts  CT  300  MA.  2  SV7A.  2.SV7A. 

0.3V.  ISA .  2  7S 

1040  voltv  •  20  MS.  20V.  4A.  2  SV.  SA  2.7S 


CHOKE  BARGAINS 

4  H«nr>  SO  Ms  2S0  OftMt.  opsn  frsMs  3  tsf  99 

9  Hsnry  40  Ms  220  Olimt.  tpsn  frsm*  .49 

4  Hsnry  ISO  Ms  140  Olimi.  opsfi  frssi*  .  .  .99 

i  Hofiry  |7S  Ms  l20  Ohmi.  fully  isc»d  I  49 

4  Hsflry  400  Ms  97  OtiMv.  fully  csMd  3  49 

4  3  Htnry  44S  Ms  30  Oh«i.  fully  rsisd  I  2S 

10  Hsnry  3S0  Ms  I2S  OtiMV.  tsppsd  full  csm  2  9S 

20  Hsnry  34  Ms  3&0  (Himi.  fully  csvrd  .49 

12  Hsnry  2S0  Ms  190  Ohms,  fully  csvsd  2.00 

5  Hsnry  170  Ms  HO  04«».  fully  rsssd  I  34 


HIGH  CURRENT  MICAS 

Typo  G4  Coromic  Cos*  S^s*' 
Hifh,  S"  Diameter  Toieronce 
S%  or  Better. 


PANEL  METER  KIT 

Csnvivtv  of 

•  2*  O-SO  Ms.  Gov't  Surplur  Mstsr  Spusre  Cs 
s  4  Srsisv  tor  ths  foHomiftf  Rsnpst. 

O-SO  Ms.  0-IW  Ms  0  200  Ms,  O-SOO  Ms. 

•  Prscslrulstrd  &tiunt  Sifst 

•  Csmpists  Osts  snd  Inttrurtlsns. 

Ail  for  12  SO 


BAKELITE 

CASED 

MICAS 


PANEL 

METERS 


brand  new 

GOVERNMENT 

SURPLUS 

2*  SHBpssB  t-20«  mlorsssio.  Mile  srsis  M  $? 

2*  SImpsen  0-4  Ms.  Bssic.  reser* . 2.29 

2*  GC  0-S  Ms.  sap.  srsis  .  I  N 

2*  SiMpssn  0-20  Ms.  smp  Msis.  .•  I  < S 

2*  Sen  0-24  Ms.  0-100  srsis  .  I  7S 

2*  GC  4-50  Ms  - 

2*  Sms  4-SO  Ms.  0-100  sesN.  s«usr« . 1  9S 

r  GE  0-240  Ms.  AC  2  9S 

2*  GC  0-1  imp  RF.  Intsmsl  ttisnso . 1-*$ 

2*  SiMPSSS  0-2  Aap  RF.  IntsrnsI  thsrsis  I  96 

2*  GE  0-4  SMprf  .  intsmsl  tfierais  I  9S 

r  Wsstlnpliouss  0-9  AMPRF.  Hit.  tfiprMS  I  94 

2*  Sun  0  20  vsHs  DC  .  >76 

r  Wsstsn  0-20  vNts  DC  2  4S 

2*  GC  0-M  volts  DC  1000  oftins  psr  volt  .  2  7S 

r  GE  0-2S  volts  AC.  0-100  scsio.  Linosr  2  94 

2*  Triptott  0-300  volts  AC  2  9S 

r  GC  0.30  Amps  DC  .  19$ 

3*  WESTON  0-20  UA  Mod  .301.  tpci  srslo  12  40 

1*  WESTON  40-0-40  UA  Mod.  101.  spci  seals  9  7S 
i*  GC  40-0-40  fNicroamps  squsro  4  74 

3'  GE  4-79  Mierosmss  So  9  94 

3*  MrCIIMsrk  0-1  Ms  10-10  leslss  4  SO 

3*  Wottlnphouso  0-1  MA  fKV  srsisi  4  SO 

3*  Wsstinptiouso  0-2  MA  3  94 

r  Simpson  0-2  Ms  3  9S 

J'  GC  0-4  Ms  sousrs  3.94 

I*  Wssttnphsttss  O-lO  Ms  fAinp  scsist  2  74 

r  GC  O-IA  Ms.  ssusro  3  94 

3*  Wsstlnphouso  0-IS  Ms  3  94 

3*  Wsstinphouvs  0-20  Ms  3  94 

r  Simpson  0-20  Ms  3  94 

3*  GC  0-20  Ms.  seusrs  3  94 

r  GC  0-30  Ms.  seusrs  3  95 

1*  GC  0-40  Ms.  seusro  .  3.94 

3*  Wvstsrn  Cisctric  0-00  Ms  2  94 

1*  GC  0-100  Ms  %ousro  ..  .  3.94 

3*  GC  ISO  Ms  suusro  3  94 

1*  GC  0-200  Ms.  ssusro  .  3  94 

r  GC  0-300  Ms.  ssusro  3  95 

3*  GC  0-1  Amp  DC  .  3  95 

r  Wsstlnphouso  9-2  Amp.  DC  3  9S 

r  GC  0-2  Amps  DC  ssosro .  194 

3*  Wooten  0-1  Volt  DC  ..  3  95 

3*  Dayton -Arm#  0-30  volts  DC  ..  .  .2  40 

r  GC  0.300  votts  DC  (1000  ohms.vi  4  40 

Y  WMtinpfioMso  0-740  V  DC  (1000  olims.'vi.  .  4.40 

3*  GE  0-000  volts  DC  HOOO  nhmi.  v)  SS  4  40 

3*  GE  0-14  voltf  AC  ssusro  . 3.94 

3*  GC  0-300  votts  AC  ssusro.  ..  ..  . 4  94 

3*  GE  0  3  KV.  DC.  witO  Multipllsr . 7  94 

3*  GC  O  S  KV.  DC.  wltli  Multipllof  . 4  94 

4*  MrClintork  0-200  mice*  amp.  Mvf  seal#  .  .9  94 
4*  GC  0-200  Miero  amp  illumtrstsd  scale  . .  9  94 

4*’  GE  VU  Motor.  -20  to  41 .  .  10  *4 

4'  GC  0-100  volts  AC  . .  4.94 

4*  GC  0-4  KV  DC  with  MultlpDsr  10  74 

(T  GC  O-t  S  Amps  DC  Mod*!  OOB . 4  40 

e*  GC  0-10  Amp.  DC  Model  OOB  . .  .  4  40 

0*  GC  0-IS  Amps.  DC-  Model  BOB  4.40 

r  GE  0-24  amps  DC..  Model  406  .  6  40 

A*  GE  0-20  volts  AC.  modid  OAB  .  .  4  40 

4*  GE  0-12  KV  DC.  with  Multtp..  Mod.  SOB  H  94 


LINK  TEST  srr 

Typo  eUlO.  Contains  two  3'>*  motors— •  74-0-74 
mirrosmp  Cslvsnomotor  and  s  9-i  MA  moltt-sesls 
motor  Has  tap  switch  tsr  chsnplnf  rsnpo.  Ranpss 
sro  as  fellsws;  74-0-74  mieroampt.  I  MA  2  4  MA. 
so  MA  24  volts.  400  volts.  Idsal  for  balsneinp  dit- 
erimlnstors  and  fonorpi  lah  uoo.  Hopssd  In  hard 
wood  case  with  hinpod  cover.  KT  i  4*  i  4'%*. 


MOSSMAN  SWITCHES 
4  Pole  SirsBie  Ttiow  .1 


SCR  S22  TRANSMITTER  RECEIVER 
Complsis  With  tuhos  and  separate  Oynsmotor  Power 
Supply  CsioHont  eondition  $14  40 


NON  INDUCTIVE  RESISTORS 
240  Ohm  100  Watt  74 

4(SI  Ohm  lon  Watt  ...  .74 

12400  Ohm  *40  Watt  94 


METER  MULTIPLIERS 

2  M«o  I  '4  ot  I*,  rspr  Cnclossd  2  KV  $3  94 

2  Mne  I  2  of  Tubular  2  KV  ..  . .  1.94 

4  Mno  I  2  sf  Tubular  4  KV  . 3.74 


SOU  CONSTANT  VOLTAGE  TRANSFORMER 

2  KV*  17.4  *4i(4.  M.I7t  V«N>.  «  CyKM. 

I  PK*m  DvtvM  ML  Vattt.  Tiim  4.  (Ml. 

**■*  H.  W  W«akt  m  Lk4  tU7.M  4Wk 


RAYTHEON  SWINGING 
CHOKE 

2  to  12  Honrys.  I  Amp  to  100  Ms.  14 
Ohms  DC  fully  cased.  Hlph  vottspo 
Insulatioo.  corsmio  Insulators.  Vary 
esnsorvativoly  ratsd.  Wsspht  40  Lbs. 

114.94  sa. 


on  AND  FIL.  TRANSFORMER 


Hormofleally  ssalod.  Oil  Immsrsod 
Full  Wave  Bridpa.  30  Vsits  AC 
Input.  24  Volts  at  2  Amps  Output. 
S«M  2'.s2Sb3'*  hi  ...  44.74  aa. 


)0  WATT  WIRE  WOUND  RESISTORS 

Ohmst  tOO-2400- 34-4400-4300.  IBh  4  for  99 


WIRE  WOUND  RESISTORS 

4  watt  ohms:  24.40-200-470-2400  09  oa. 

lb  watt  ohms:  24.40-84-409. 470-I324-2K-4K  .1$  oa. 

20  wstt  ohms:  40-70-IOO-300.740-iK-l.4K 
2  4K  2  7K  4K.I0K.lbK.20K  20  oa 


SLIDER  ADJUSTABLE  RESISTORS 

20  Watt:  I.  4.  40  Ohms 

4#  watt:  lOO.  400  Ohms  - 

74  watt.  100.  ISO.  200  Ohms  . 

Watt  20.  40.  74.  120.  400  Ohms 


MIDGET  VARIABLE  CONDENSERS 

14  MMF  (HF  I4l .  .  39 

Dual  14  MMF  (HF  IS  Oi  Ml 

240  MMF  iMC  240  S>  99 


mmm 


SENSITIVE  RELAY 

Bmofct  at  i  MA  Beautifully  Con- 
itrur-trd  and  dollratoly  pivoted. 
Apprei  20(10  ohms  rositianro. 
Hsusod  In  dustproef  aluminum 
ran  Plups  Inta  4  prona  saebot. 


Reset  110  VolH  40  Cyck 
Broalu  at  B40  Miiliaaipa  but  easily  adJustaMo  for 

other  eurronts.  TorrlOo  valuoa  at  aniy .  $1.94 


OIL  CONDENSERS 

a2or<$»-|  99  10  fuMiOdUodc  4.00 
400  vda  ..99  2  ni  (4  4(1(111  V  dr  4.90 

4iMtv4e-.79  4  ttiM  4(lUO  v4n  4  7$ 

OiiUodo  -  .79  1  iDtaaiMMlydo  4.90 


I  ISiKlkOdr  1.24  I  mftl  74iM>  vde— 4  40 
M.ViUlvilr  2  99  .01  OI  niM  12  ko  9  74 

IlSoOvdo  J  79  2  mfd  7.VIII  vita  12.79 

I  2000  vdc  2  29  .46uiM  12.6<n>vac — 12-94 


MISCELLANEOUS  BARGAINS 

2  mfd  240  voitt  4c  oH  eood  4  lor 

Coramieun  .0004  mfd  20  tor 

.01  0(W  volt  de  pi9tail  mieas  10  for 

.001  400  volt  de  piptall  mieas  14  tor 

.009  900  volt  piftail  micas  |2  for 

Butts^y  oond.  2  to  II  mmt  ball  brnps  3  for 
CD  typo  4  micM  101  OOOvdr  10  for 

10.000  ohm  potontiomotors  4  for 

Var.  oond.  IM  mmf  .07  spaolni  2  for 

VariaMo  earamleou  20  to  124  mmt  typo  423  4  lor 
Wostom  Clootrlo  tllvor  varMo  4  to  2.1  mmf  4  for 
.34  at  fO  KV  plua  .74  at  4  KV  OH  Con#  . .  3 

.00  MFD  7400  DC  Oil  Cood . 

7  MFD  330  VAC  Oil  Cond  . 

24  ohm  071  Watt  RhoMtat  . 2 

I  Mof.  W.W.  1/4  of  l*s  .  t.fO  I 
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SEARCHLIGHT  SECTION 


1  MfD  *000  vocw 

CPTODimOSK 
Uti  t7%  *i 
$7.** 


MILKY  GLASS 
FERRULE 
RESISTORS 


TYfl  "J" 
POTENTIOMETIRS 

fit  I  TYO*  ~JJ" 

I  il  7*  11  1 


ROWER  RHEOSTATS 


Oil  CONDENSERS 


StOH4«r4 


MOK-ftOtKt 

Ira*# 


/•K  /otk  /•!(»  r^iL 

4^lk  i7K  2»M*  MMK 

?MIl  7MK  TMK*  ImM 

*  »*  *»Ti*W7invrf  ahaft 

*  ktufb  type  RtiAft 


BATHTUBS 


TRANS 

MITTING 

MICAS 


mf«l  v<lr«  t>p 


IWM) 

fWHI 

ijmt 

2Si^) 

(WN> 

AIM) 

fWM> 

iJi** 

3MIU 

mm 

mm 

AtMi 

i.*im 


BARRIER 

STRIPS 


Conncctori 


SELECTOR 

SWITCHES 


twk  II  •l.l« 

i«-r«ht4 
hAfe-ti  ahu 
tMik 

HPf-B  ahtc 
rRAk-^tiW 

bak-R  «ht4 

>vr-«ht« 

hak 

bak-ii  •! 


UHF'*  CONNECTORS 


AN"  CONNECTORS 


PRECISION  RESISTORS 

.•4'**  Ii3  MMl  iO»M)  52»4  ITW  40^011 

.1H  «  7110  74  1  21425  WTl)  iH.liU)  44710 

40  •  215  mm  2I7»»  wm  2nn<m  mnwio 

47  7  235  1000  544M)  00<m  20.vm  A14S0 

7H  H  J4H  1155  3500  0550  ilOOO  TOOOO 

HO  2*u)  i'250  s7«o  jnikm  73000 

KH  »HA  12*40  3«O0  70'kl  .T'.Hiim  75000 

107  R5  4»k»  1477  42HO  7.Vk»  375im  H374m 

110  570  MK5  4500  I'lHOO  3mm0  90000 

\a7  •tfovff  •Rch  !•  for  12  5t 

looooo  isnono  3474100  I  0  m«c 

liooor,  1554MH1  3VMMM1II  4  0  mp« 

115000  14O0IM)  lOOOOO  10  0  m*« 

120IHM)  1451Hm  T'lOOIM) 

I  2.VMM)  2S5000  H4M)000  79<  ••rh 

••ch.  !•  f(»r  $3  M  !•  for  $R  M 

tiiROT  oib#r  ty(>m  In  ttoek) 


MALLORY 
PUSH  SWITCH 


LARGE  VARIETY  AVAILABLE 
AT  GREAT  SAVINGS 


BIRTCHER 

TUBE 

CLAMPS 

M  ttl*  Cl 
I  a  (m  et 

'  <mCi* 
flM  C34 


LEVER 

SWITCH 


TERMINAL 

BOARDS 


OYNAMOTORS 

btond  ne*  in  sno^n^  coifoni 
N*  I*  Mvk  II 
Dele*.  l*l«nMr.  WlM* 
Innut  I2  niltft  (Y  9  4 
Omtnt  279  lolu  i4  110  nrapH 
9*0  tolti  0  .090  tmin 


SHOCKMOUNTS 


MICROSWITCHES 


RADIO  NOISE  FILTERS 


5  tann  nal 
t  tPtaslnAl 
<2  tarmlrvAl 


OrsT  L««rh  typa  8t(M  i  .til 
•loiu  'Yn  .SorniAlif  atwQ  Matarta.  Rack 
a-..l  >'>»  yT  20a  IJOta^-.  b.44i- 

va-  .npYit .  IS.S  r/a.  3^*  al(S«  x 

r  i.Yfu  •  >»p-aU  hri»ht  . . 


JX  550  1  ami**  8 


ANTENNA  REEL 

int.  »lurii  Hraulftl  wua. 

Ln’M  f«'nii»a‘i  hak**!/#  raar  oolr 
1  '•*.  l>rf«rt  for  puftablr  or  lL&r<i  oaa  $1  W 


Opan  A/C  to  Rotod  firmtl 


W  Q  OfRVor  **Ciipron** 
S2i  D  Nt«m  RI5  WIRI 
5p«c*«l  $1  4f  Ik 


Price*  net  FOB  NYC  whs* 
SEND  FOR  OUR  FLYER 
rS03 
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SEARCHLIGHT  SECTION 


HaMt  BC-T71  la  aaad  lor  ii» 


F«trl«blf*  VHF 
f'oaiaiuairatioB  I'alt 

Two-way  rodw  floghoao  o^iity— t  doolgmod 
lof  oporattOA  botwooo  152  aad  Ifl  woaocyctoo. 
Adopiablo  Mf  wasy  uooo.  a  CMipWto  molt 
lacUdiof  Iko  roakai^ooJ>U  ttoro^  l>ottory 
wotoko  b«t  liltooa  pouado.  aad  is  bouood  im  a 
•turdy  COM  llVb'*  ■  t"  a  dVd**,  ptovidod  witk 
abouldoc  Rtropa. 

Th*a  broad  MW  Ml  of  bl^  saaolocturo 

oomM  ooaploio  wtib  b«tiory«  batiory  troy, 
oad  boadMi  bat  Imo  cryatoJ 
bottory  cboroor  la  oalrd  ot  tilJ5. 


>lubllf  «UF 
f'ommiiairation  R’all 

Adaptoblo  lar  Boay  mdblld  uom.  ibla  la  a 
coBpoci  uati  2Vy**  k  •**  s  l5Vb**  oporotlaf  oa 
152  to  112  BOdocycloa.  It  la  aU  oolt  peworod 
diroct  IroB  atoroqo  bottory.  oad  la  coBpllo 
with  iba  loaa  lillor  oad  cri^tal;  himdarl,  ooo- 
trol  box.  oBioaao  oad  laatollo  f  A 

tloa  bit.  Broad  aaw.  roody  to  ^  I  A7*dll 

2xira  II"  stub  lypa  ontoaaaa  O  OC 
oro  a^oUobla 


ARROW  has  the  VALUES! 


TEST  EQUIPMENT 

I  us  Taat  lot  T8  Ul 

BC  UI  Froq.  Motor 
BC12i7  Scop#  ^  SIqaol  Goaoro 

T8  ll/AF  <0^ 

T8  12/AF  LM  Proquoacy  Mo* 

Tf  I02A/AF  «*ra 


RC  150  EQUIPMENT 

Bocolooe  BC  I  111  A 
Troaaalftor  BC  IIM  A 
Control  Unit  BC  11I2A 
Biyaol  Conaroter  I-IMA 


T-S5  APTS  UHF  TRANSMITTER 

Oporotiaq  ooor  a  froquoacy  roaqa  of  500 
to  1400  MCPC  with  o  Domlaol  output  of 
Irora  10  to  30  wotta.  Unit  la  oquippod  wltb 
110  V  M  CPS  in<rmaat  troaaforBor;  blowor; 
locbor  wira  loot  Iroquoaey  Mt,  oad  •  tut^ 
~1  ISIA;  24AC7}  2  lAOt;  I4UG;  242fB; 
t4C32  (GL522)  (oacillotor). 

S*w  la  eric  oxl  hnt  aiu  ilparai  CAES  CA 
laa  laatmailofl  Uaaual . .  ^07*9v 


BC-603  Boc.Wor— Good.  0>od  $24.95 


BC-604  Tronsmillor  FM  20  ](  MC 
11  and  15  motors.  Can  bo  oporatod  on  10 
motora-lO  choanal  push  button  cryatal.  With 
oil  tuboa  and  motor  but  loss  dynomotor. 
Cxcolloat  condition  .  SU.95 

Crystals  Sot  of  tO  14.95 


IB-IIS  Woston  Voltmotor  Modal  453  0  to  ISO 
VAC.  25  to  2400  cycloa.  Now  524.55 


Miscellaneous  Specials 

10B/APN4  Scop* 

R75  a  PS  15  Scopo 

R7  APS  2  Rocoioor  oad  Scopo 

ASB7  Scopo 

SCB  522  nocoioor-TroaaBlttor 
MN25  C-  or  Y  Bocoioor 
PA  10  Rocoioor 
BC  535  Hoc#  oor  ) 

RA  42  Boctiflor  ( 

TA2J24  Transmittor 
SCR  255  O  Compoaa  laatallatioo 
ARIf?  Compoao  Installation 
MN  21  Compoaa  Inatollotioa 
ILS  laatallotion  (BC733  S  Rtf) 

R  132  TPSIO  Rodar  Rocoloar 

MD22  URA  T1  Modulator 

AN  APRI  Rocaioar  and  Tualna  uaita 

ASB  7  Complota  Rodar  laatailotlon 

BD  71—5  poa  tion  Plaid  Switchboord 

tVM  Plaid  Pheaoa 

RM  25  Ramota  Phoaa  Control 

SCR  113  comploto 

ARC''!  Tronacoioar 

ART  13  Tronsmlttar 

BC345  Rocoioor 

RTAIB  Tromaeoioor 

Modal  15  Rodor  Trcrtoor 

BC  505 -Proquoacy  Motor 

pnicts  or  ABOVE  upon  nEQUtsr 


RADIO  EQUIPMENT  R.  C.-100  B 

Till*  *q»lpi»»t  m4*  by  0*Mr«l  D*«Ma.  w«*  4**<q»»4  tat 

qr*aad  a**  at  am  IdtatUltatlta  *1  litoadiT  atiatotl. 

■iS^  Bad)*  •q«l|»i*at  BC-IBB-S  eaaMM*  at  Cablata  CII  IIB  la  wktak 
ar*  neuatad  Traaaainar  BCTtt,  Eartaq  aalt  BC-TTB,  Badla  la- 
caltar  B&7M.  Bacttnat  KA4a.  Wav*  Trap  Fl-U.  wtrtaq  aad  Stow**. 
Addltlaaal  aquipsaat  eoBalalt  a.  Aataaaa  mall  AMAIB;  Traaaaita- 
siaa  Ilaa  MC4TT,  air  eoiapraaaor  M^MS,  Ovaa  M-B4t.  aaatrai  baa 
■CTTS,  AapliHat  BCTI2S  oad  ataactatad  card*  aad  bardwar*. 

Prlaary  raqalraaaalt  ar*  lit  la  lit  aah*.  M  t*  M  ayal*  tat  lb* 
aatlra  uait  oad  occataortaa. 

Cablaai  Cll-llt  la  *1  ta*  Biaadard  It  lacb  raeb  lyp*  alractaral 
•taal  Iraai*  arllb  ruaaat  oaqlat  lar  aaeb  *1  lb*  oalla.  A  l*n  laaqlb 
occaa*  door  with  toioty  latarlack*  lonaa  tb*  raar  *1  9t*  eablaat. 

Traaaialiiar  BC-7M  la  daolqaod  la  traaaailt  RF  palaad  tiqaala  at 
470  Baqacyel**  with  tb*  uaa  ai  two  lypa  ISB  Tuboa  aparatlaq  la 
puah-pull  witb  raaaaoBt  grid,  plat*  aad  iUaaioBl  Ilaaa. 
layiag  uatl  BC-TTO  luralsba*  tb*  pulta  at  lb*  Traaaailnat. 
Rocoiaar  RC7tt  wai  uaod  to  daioct  lb*  4tS.S  laagacycla  roply 
pula**  Iraai  tb*  latorTagaiod  ttadoa  aad  ta  talSciaady  aa«IUy 
thoa*  tigaal*  lor  oacillaacap*  obttraoHoa. 

Racdllat  RA-t2  preduca*  tba  hIgR  tollag*.  Aa  t-It  hflaaall  DC 
Malar  it  eoanaclad  acroo*  th*  output  *1  lb*  iUlor  I*  aMaaur*  Om 
▼ollag*  lad  la  boatailtiar  RC-7tt,  wbUa  aa  0-20  BlUlautator  la 
conaactod  la  th*  grauad  ralura  10  Bagaur*  tb*  aroraga  ourtoal 
draw*. 

Aaiaana  AN42B  eaaaUt*  *1  24  torttcolly  patartiad.  ball  wwta 
rodiallng  olamanl*.  a  railocilag  tcrtaa.  opaa-wir*  traaawtaolaa  Uaa 
•actloiia  end  a  coacaatrlc-liaa  lormiaaliog  oaetioa  ar  olaralar. 

Wot*  trap  FI.-2J  la  uaad  to  taparot*  racaltod  oad  traaaalilad  algaals. 

Tronaailtalea  Uaa  MC-277  la  *1  2b  lacb  ali-dlotactrt*.  TO  aha  eoacaatric  Uaa  typo  aad  ta 
oMomblod  by  moaao  ol  ooldorlooo  air  tight  coanocioru. 

Coatrol  Box  BC'775  eontoias  aocoonory  coatrolo  lor  oporotloa. 

AmpUflor  BC-7B3-B  lo  uood  to  amplify  tho  output  of  Rocotoor  BC-75S  loo  oultobU  oocUlo 
•copo  proooatatlOB. 


Air  Compressor  M’349 

toqotbor  srttb  12  loot  of  ^  Inch  oofi  eoppor  tv 
and  nocoMary  bardwar#  in  unod  to  IIU  aad  mal 
troanmlnoion  llnon  witb  dry  air  uador  pros 
Oporatlon  la  diroct  from  110  V  AC  50  Cyelon. 


Oven  M-348 

la  luraiahod  for  romouo)  of  Boiaturo  from  tbo  dobydrot* 
iaq  cyUadora  ol  tho  eomprooaor  It  too  opMOtoa  Itob 
llOV  AC  50  cycloa. 


Frequency  Meter  BC-771 


1 

■  W  , 

h.'  ' 
f  -  ■ 

i 

quoncy  chorkinq  and  lor  tualaq  oporotlona 
oa  Radio  Traaamltior  SC-755  oad  Rodio 
Rocoivor  BC'755.  It  la  o  Mparoto  unit 
mochoaically  aad  haa  ita  own  powor  aup- 
ply.  which  roquiroa  a  110  to  120  Volt.  50 
to  50  eycio  aourco. 

Tha  circulta  eoaniat  of  aa  r-f  oaeUlotoft  a 
eryatol  oaeillator,  a  50.000  eycio  oacillotor 
and  oaaociotod  mixor.  muitiplior.  oad  am* 
plllior  tuboa.  Tho  cryataJ  oaciUotor  la  uaod 
to  aot  tho  r*l  oaelUator  to  oxoctly  54  or 
55.7  Boqocycloa. 

for  tuaiaq  Radio  Traaamlttor  BC-75f  to  470  Bagoeyclaa.  tbo  atgaoJ  from  Iho  rodio  traao- 
BJttor  la  mixod  with  tho  filth  hormoaic  ol  tha  r-l  oacUlator«  oporattno  at  54  Boqocycloa.  lo 
produco  OB  audioboat  Iroquoaey.  for  tuaiaa  Rodio  Rocoluor  •€*755  to  4534  Boqocycloa. 
tho  fifth  harmonic  r-l  osciUoior.  oporotlnq  at  55.7  mogacycloo  aad  modulatod  by  Ibo  output 
ol  th#  30AO0  cycl#  oocillator,  la  lod  iaio  tho  radio  rocotoor. 


Tho  ontlro  RC  100  oa  doacribod  oboTO  — 
oil  brand  now  --complolo-^ 

TccKaical  Monuol  TM11*1113B  it  fumiaKod 
wiHi  Hio  comploto  tot. 


‘595* 

7  0  B  WortbaoH 


Prices  on  itnlhridual  components  will  be  furnished  on  request. 


■/ARROW  SALES,  Inc. 

OepS.  B 

1717-U  S  *Fir^'|on  Avp  ChUtfO  14,  III. 

PMOwliMAt  P>b4P4 


An  llaaM  FOB  watabaua*.  20%  DapatM 
r*gulr*4  aa  all  atdats.  MtaiaBoai  otOat 
aetaptad — SSM.  DUaola  raaldaal*.  plaaa* 
add  ragulot  aola*  loa  M  yaat  rfiwaaaa 
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hiKV 

I5K\ 

aiKiV 

KHMtV 

IfMHiV 

^&<10V 

4<MM>V 

6UUV 

AOUV 

4<MMIV 

I.SOV 

«Ma)V 

440VAf 

vmv 

«Wii)V 

<HH)V 

UHMU’ 

:mnniv 

A(M>V 

IMIDV 

ftiN)V 

AtHtV 

HtMlV 

rttHiV 

MNIV 

AtKiV 

6<IOV 

KNKiV 

IVNiV 

24f«tV  A( 

AtNtV 

ixtnv 


^>KV 
lAKV 
2<H»iV  4< 

l&illlV 

7<mh«\ 


50 

1000 

lOUO 

3000 

2500 

3tMMI 

)fMIO 

aooo 

5(»N> 

5000 


OiK%' 
15K  V 
35KV 
lUK  V 
t5iH)V 
AtMlOV 

loKV 

4lM>\ 

5tN>V 

Ai«iV 

l.VRiV 

3iia(\ 
25KV 
^■mV 
IMN)V 
U  AKV 


400  V 
500  V 
>iOV 
IVHtV 
IM>0\ 
loooV 
J5U05 


I  J.UNUO 

#iA4nn 


#3arui 


SI»HT  :A  2  "V  .  :  14'  HimK 
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SEARCHLIGHT  SECTION 


CONDENSER  SPECIAL 

S  — 400  vd<  0*1  C^d 

I  tmrmm  hot  inntg*  vyp»  Htma  1\  ■  x  2. 

«t  l»AOv  'omtn**r<  14I  for  440v.  op^r- 

Ato.n  lip  40  *1«'*r*‘»*»  <*  ’  ■iirr*‘nHy  h«»inff  u»«'<t  for  p«>w<»r 

frfi  lor  .  ..rr«M»ifin  \'ufri#>r»i««  «p{ii)c  attona  for  th'.»  high 
L|iiftl>ty  r«»n<i*n»^r  f<««  aytiihol 

Price  $  S5 — CARTON  of  24  $  4S 


OIL  CONDENSERS— Nf 


*■*(  .V)KV 

<Ki5>lll)V0l  H>kV 

01 


$59.50 

ELECTRONIC  RADIO  ALARM 

Mdke  if  Secyre 


GttAraatMd  »•«.  t«iRetl«naHy  M^fart  aaf  daticaad 
5y  a  iMdiat  aiaaafaHarar  U*«a  Maa««d  5ri4«« 
Rnncipla.  IntriHiaa  a  pant—  any  aatarnal  alarw 
tyata*  (Ball.  ham.  lifM,  ate.)  Aataaiatic  raaa< 
^rataeta  pay  aafraandad  aPfaet,  roaai  ar  Mdf.  (Safa. 
caMaat,  vtKiaw  Mraaa.  acraaalap  undar  •ladaw  ar 
daar  ^ratartlaa  aaalait  iaiary  hy  hifh  aaltata, 
Haaardaaa  adaip  aad  laeatlaat.  Addad  taatara  ia* 
cladaa  Pwilt  in  4ra  datartar.  Oparataa  alarm  at  IM 
dap  F  Camplata  with  Initryctiani. 

TYPE  "J"  POTS  $  50 

SYMBOLS:  L^LaaPIfld  Ty pa  Shaft 
^^Srrawdrlvar,  B— Baand 


liMMaf  I  4  3<a>.tMN>  V  1«  H 

lO.IMHI  5  lA  351^  <aM)  1  H  s 

15. (Ml  1  n  H  2  ri*niui/  1  8  4 

15. (Mai  I  1  n  K  1  Mag  1  M  H 

3(1. (MMI  3  H  s  1  Mi^  I  H  L.H 

3U.(Miil  I  %  Ij* 

TYPE  "JJ"  $1.00 

3K  i  H  K  l(iK*AOK  noK  2  t<  mu  ) 

I K  .SK  3  H  K  I  3  H 

UMiK  t  2  H 

25  WATT  RHEOSTATS 

Ohniaga  Shaft  PrKe  (ihmadr  Shaft  Prha 
iiual  t  .1  I  s  t  M  325  I  s  1^  48 


CERAMICON  CONDS 

in,  %4,  ip«.  VU.  t(M)p  an<l  S  OM  mtitfiU  0  U  OB 

par  ■«*" 

NEW  SILVER  MICA  CONDS 

la  minr  1  to  mmf  t  Oft 

lUM  ntn.r<t  to  awNi  minfj  m 

lO.Otnj  mtafil  .12  , 

mmfd  mmfil  Dinifd  maifd  mitifU  mntM  mittfO  tumM  i 

10  *aH  50  5(a>  i  ji)  luiai  jtai  5tRMi  i 

2t*  94.5  51  A7U  140  I5ia>i4(l  (MRm) 

25  550  AO  uai  ISO  Ttniu  250  lO.taai  J 


Social  Silver  Mico  Kit- 


3500  ifMJ  < 

100  $5  95 


MOLDED  PAPER  CONDS. 

01.  Oi  4iM>V  0  M  M  par  X” 
in,  05--4AOV  Kt  M.M  par  ‘X** 
I'HMiV  ft  tif  M  par  'X'* 

NEW  MICA  CONDS. 


nfil  moifil  oimfd  trimfiliiimifd  mmfd  mmM  mnifd 
^  350  3h  AOOI140  1500  240  5l«M) 

3  iVM)  50  7.V>  150  3300  250  h(NMl 

5  400  75  l(MMMn5  iwR>  JUO  lU.Ofai 

5  5«MI  l(M)  1250  300  5(JiNl 

Special  Mica  Kil — 100  Ca>  $2.95 


.rice  fOB,  2i%  with  ofde#  Balontw  COO  Minimum  order  St  00 
PMICIS  SUBJICT  TO  CHANGf  WITHOUT  NOTICE 


MONMOUTH  RADIO 


BOX  159 


LABORATORIES 

OAKHURST,  N.  J 


8AKELITE  TOGGLE  SWITCHES 


til*ST  .1A  r-oV,  Si*  '*•  «I»  Bhaft  ..  .18 

Sl’irr  T)pr  t'  H  ^’>>•*1  K4  :  Uuahina.  Hat  lUndla 

((Hi  Off  (HU  .  .34 

UrHT  JA  2.*>nv.  7  in'  Hii«Iiu«k  lur  Mai.  llp  .30 
I(|*HTT)pa  ('  H  MM2  K4.  7  14*  HuOiirnr  Hat  Handln 

I>n»T  lA  l-'-  V.  7/l»i*  Hu-.hln#.  %**  Khatik.  W' 
Ball  llamfla  .  .44 

lil’irr  r>pr  C  ll  ^'24K4.  :  1A*  H^tahlnt.  Ita(  Haodl«< 

COAX  CONNECTORS 

M3~lMr  9  iA  I  h:(-  IJ  I  M 

a3  1^^N  28  I  H.3  III  28 

FREQ.  METER 
Type  BC— 906  C 

1’3I  2^^  miaat'i>‘l««.  Hran.i  naw  n**»ad 

Prica  III  «S 


MILLIONS  OF 

RESISTORS 

^2-1-2  Watts 


FOR  THOSE  IMMEDIATE  REQUIREMENTS 


LIFE  ELECTRONIC  SALES 


91  Gold  Sf. 


Dl  9-4154 


CLOSE  OUT 

SURPLUS 

LABORATORY  EQUIPMENT 

Boonton 

S  140- A  Baat  Fraauanry  panaratof  8445.00 

P  I30  A  V  H  F.  Circuit  CHarhara  llAficaa 

::  210  \U'<  r..r  TV  *  I  M  i:aih  89  00 

fjitira  lot  of  it  >iri>t4  450  00 

I  Ciawfh-Rranfla  340A  AC  Bridfa  lAC. 

capai-  ty.  tu.^na  ratio:  35.50 

1  Induitrtal  Initrumanti  \fK  R  0  t<SH)  MMI 

HfMtf.*  .  4000 

1  Wa«tan  7iM  M« r<  hnimator  o  3(t.  2iKi  M«i(- 

ohm.  .  M.OU 

I  Waiton4  l»(  Volt  Mctrr  ii  IB-  At  t  .  .  40  00 

WIHTELLASEOUB 

..WE  T55  AP  Banpa  CaMPrataff  ra.li  35  00 

7  Roiten  Gaar  r>>  MtT  (imr 

TSirntahlm  l.*'‘  1  .Nrt»  ..  10  00 

1  Sfialkrau  63111  IVr  tacit  Utnit  lirMaa 

A*  19  25  00 

I  W  E.  >»9TH'hr»i^.c.po  95  OU 

1  W  E  TS  lH\|-g  llancp  (*a!  M  -I'llator  35  00 
Hrlcama  Plram  Tu8a  aKIllo  10  OO 

Entira  lat  aPova.  «nta  far  pnea. 

LINEAR  EQUtPtdENT  LABS-'SMC 
(TSCILLOHCOFE^RRANO  NEW  169  SO 

Writa  for  romplata  datail* 

THE  NATIONAL  INSTRUMENT  CO. 

21  CotHoy  Rood  tost  Rockowoy,  N.  Y. 
rafephoA*  iyo.  9-I0M6 


SEARCHLIGHT  SECTION 


TO  ALL  USERS  OF  RESISTORS 
IN  OUR  INOUSTRY. . . 


SOME  MONTHS  AGO  we  mailed  a  letter  to  all  our  customers 
and  potential  customers  about  resistors — sorry  cannot 
mention  the  name. 

The  letter  tells  the  story  about  resistors  -  a  true 

story  - .  We  know  we  cannot  fill  all  orders  for 

resistors  from  stock.  We  also  regret  that  the  difficulty 
in  getting  these  resistors  increases  prices  so  much  that 
we  often  refuse  to  buy  these  components. 

Although  we  are  a  small  company  we  promise  to  do  every¬ 
thing  possible  to  the  end  that  this  shortage  shall  not 
affect  your  production  schedules.  We  do  not  use  excuses 
but  we  do  tell  all  the  true  facts  about  our  delivery 
potential . 

We  thank  all  of  you  for  confidence  expressed  in  hun¬ 
dreds  of  orders  coming  daily  and  we  promise  to  do  all  possible 
to  fill  these  orders  in  the  near  future. 

Please  do  not  hesitate  to  mail  us  your  orders — we  will 
try  to  fill  them  all — altho  there  may  be  delays. 

Thanking  you  for  your  very  valued  patronage,  we  are 

Very  sincerely  yours. 


Legri  S  Company  Inc. 

130  W.  102nd  St. 

New  York  25,  N.  Y. 
Gregory  Grinn,  President 
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Utcd,  Good 


October,  r950— ELECTRONICS 
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SEARCHLIGHT  SECTION 


TUBES 

TUBES 

TUBES 


Wc  hove  one  of  the  largest  stocks  of 
radio,  klystrons,  magnetrons, 
power  and  special  tubes. 

Contact  us  tor  your  requirements. 


iiiin.liWiiMi.w: 


TEST  EQUIPMENT 

Mkr«»ov«  K  too4  34M  MC 

TOHI  SK  OoeetruM  Aealirter 
K  ftrsnd  fir#  Attonuaior 

X  loM 

TSX  441  4#eetniei  AeRlySir 

ft  12  Uelt  1  USWfl  MeAsorlef  AmfliAer  2  chMoel 

T4  12  Uelt  2  PluaMn#  ter  abeve  TSiS  _ 

TSifAA  Vtwft  MeAMrtne  Aai#4>0er  Havy  t|r#e  T4  12  UnH  I 
TAA.liet  VtWR  Measufiea  A«#liner.  8rew«ia« 

T4  II  X  Band  Paver  an#  FreaiMno  Meter 
T4  St  X  Ban#  PuUeO  BtaoAl  Geaerater 
rt  M  X  Ban#  Paver  Malar 
T4  it  X  Ban#  S«t"Rl  Geaeratar 
TS  lit  X  Ban#  tianal  Geaeratar 
T4  24)  Navy  Versten  a«  U# 

TB  IM 

X  Baa#  Mafia  T  Ptaoibini 
X  Ban#  TunaMe  Crystal  Meantt 
TVN  aSE  MIT  Klystraa  fatsa  an#  a  ever  %ii##ly 
S  Boo# 

TB3A  AP  B  Ban#  Paver  an#  Freaaenry  Meter 
MF  4  Ciartnrally  Tune#  B  Ban#  Ecbe  Bas 
BC  1277  aOABQ  B  Baa#  Pulse#  Bifnal  Geaeratar 
PI  162  Hifh  Pasear  B  Ban#  Sifnal  Gevarater 
L  Bond 

Maieittne  10)#  Blanal  Ganerater  lit  ta  231  Mefaryelee 
TB  aa.  )#0  te  lOM  MC  Freauaacy  Mrtar 
Measureaenti  Car#  type  M  Btan#ar#  Slaaa)  Geaeratar 
TB  47.  4#  ta  400  MC  ^^fnal  Ganerater 

BrooBcoat  Wove  BonBs 
IB2C  Rider  Chaaalyst  BBert  Wave  Adapter  ter  tf2C 
Farris  22A.  Bifaal  Geaeratar 
TB  t74  Bifaal 

OsclUoscoRot 
BC  I2S7A  use#  in  L2  sets 
TB  34  Oecilleervpaa  WE 
Bupreaie  $44 

Aii#ia  fraowancivs 
RCA  Audie  CBaaalint 
Hevlett  Parker# 

Ottiar  Taal  Equipment  ors#  Meters 
TB  It  A  Mapnet  Flui  Meter 
General  RaOie  V  T  Valtaieter  ;2IA 
CaliPrater  WE  1*147 
Hateittne  Pulse  4  Bvee#  Geaeratar 

UHF  Radie  Neise  4  Field  Btreeftti  Meter  Measurevaals  Cera 
type  tk 

Geaeral  Radie  1000  cycles  type  21) 

HLivit  BriOfea 

Beentnn  Biandpr#  Indectancae 
Westen  Meters  types  4)0.  42f.  74l 
Me#el  40  Pyrevetpr 

Ravsen  veiers  0  10  Micreampere  0*2  MlllivaH 
RADAR  Bets  4  Parts 
APS  V- APB  4— BCR  2B4 
R  IM/APRSA  Receivers 


CALLING  ALL  ENGINEERS' 


400  800  CYCLE 

SURPLUS  EQUIPMENT 


POWIR  UNIT  PV-6  TPS-I 


$175.00 


INVIRTIR  UNIT  Pf  2IS 


ONAN  MOTOR  GiNERATOR  SET 
MG  075-G-l  r\ 

irVAC.  SJ  •nil«  I 

'  !■>  I  <1  Al«>  mVIM  ^ 


$195.00 


GENERATORS-—!  Eclipte-Pionccr) 

;  lit  .it  ^asy  Mthli  i 

Nt  \  :i\  i»«ifpui  ir. 

\  A*'  I  uinpe 

•pitii. 

.triv*-  ««  !f  .sdt  illi%M>Sp.V% 


err'*  $29.95 


TCS  Morioo  Recoivor  &  Trontmitfer 

tttt)#i»  Mnh  *a  t'lbiv  *1. 1  i.-ii.  -  H'  ‘ 

iRAND  NEW  $250  OC 


Amphlior  Unit  iPiORtcr) 

futi  IS  4«tu  r*t.w.  M  \  •»  .»..r 

BRAND  NEW  1 


$29.95 


400  Cycle  Generotort 

M  'Na!  |SSti>.|il>.  , 


Onon  Electric  Plont 

lit!  \  Ipni  t*  iH  ,  !•  s-.'-i, 


C*^H  r< 


sox  3SA-I  EAST  PASADENA  STATION 


cmfiatu^ 

PASADENA  I.  CALIFORNIA 


TELEVISION  CAMERA 

3)50  line  resolution  Eosiiy  converted  to 

present  Rma  stondords  Circuits  ovoiloblA 
with  comcro  Compialc.  like  new 

We  Hove  APS  4  &  APS  6  Rodor 

WE  ARE  LOOKING  FOR:  ALL  TYPES  OF 
RAOAR.  GROUNO  and  AIRCRAFT  RADIO 
EOUiP. 

We  Won!  BC  34*  ART  13 

ARC  I  RTA  16 

MN  62  RSA/ARN7 

BC  1000 

TSU  US  WHAT  YOU  HAVE 
TILL  US  WHAT  YOU  NEED 
COLUMBIA  ELECTRONICS  LTD. 

S24  S  SAN  RIDRO  ST. 

LOS  ANCILES  1J.  CALIF 
Ca6U  Addrttt  COULfCr 


SEARCHLIGHT  SECTION 


I 


CAN'T  KINK 

I  mad.  5  \f*  d  a  Tnufh  rubier  Tor 

or  Aai  «  oatrvl  ^«n<  i»u.h  ri  - 

i>it  to  >uur  trr  Ui«.  M  ft .  3^  tt. 

&sa  fu  M#«al  rmla  Kx|»r««*  r«>i;#rt  $13.00 

RCA  lOOA 

ftm  FlMtlnf  C«««  SfMliar. 

R«mmnl  fn  tt.  4  a  .a  (r  N  >  ll«Nrt 

<>ri<Uial  tool  111  |i  tS 

1  far  U  to 

t4  A  l]  toll  T»l*-plM<nr  amp  d<>i  $1.50 

4  polo  &S  amprfr  ll5f  Al'  nrU>  $4.^0 

J  for  $2  50 

GRAIN  OF  WHEAT  LAMPS 

I  wHi  f>ir  tlluBitnaniui  aiairfs.  roM- 
po»».  dial*,  a'rplao#  tDMrutHrni^.  Hr 
Miil>lVrtoa  rrM(>vr«  laoip  fri4o  t>a«* 

to  u*r  Id  doll  Biiala- 

lurr  t-ai04.  Xua«  ir*#*.  nr. 

Maida  G  E.  32)  Ma/da  C  C  )2t 
)V  I).  A  IV  2A 

Cltdar  tyf*.  dai.  $1.80 

MARKTIME 
S  HOUR  SWITCH 
A  Id  amp  t.miiia  dr^l'r 
Pnintw  ao«M  ha<  k  to  arm 
aftor  tiBia  olapatw  Idral 
for  abuftlnc  otf  raditt*  and 
T\’  «ben  you  to  lu 

bod  Idmitrd  •uppit  ai  rh'* 

•pmiai  I’Kk  »:  $3.90 

Atoo  ataitablo  In  IS  intn  Id  mm  1  hr  a:  tS  dd 

ISOLATION  TRANSFORMER  $1.9S 

Nat  au<M*n  Mr^r*  *>0  «att  2  atndin^.  IIS  V  to 
IjS  V  *P»  '-y  |«lral  to  ptH-p*  >»h-rk*  fr*>m 
•onall  ra<tl4wi  and  toMliral  a  d  «>l*<'tntiiir  dt^lm. 

pi>ir>B  Wf  ah*  Im 
«Mhrr  «iMn  and  220-111  tn  •to>  k. 

Kiiowatl  Oamaod  Haiai  TotallXir  <-«>ntamina 
hrakt  dutf  TKI.U  HKo\  It  7.  1  KI’M  motor  and 
hundr**!!*  of  aatih  a  ap  (rar%.  rlitt' Ur*.  *pri&a». 
H(  ''lilptHiia  aright  2  lha 

Star  tid  00  $2  SO 

RADAR  MAGNETS  4SOdUtl7M 

OPOT  d  »alt  BaM*fy  !»«'  id  ampri 


OPDT  HAH  Toffla  Swltrtim 


2  for  $1.95 
$4.50 

NEW  HOLTZER  CABOT 
TOTALLY  ENCLOSED  MOTORS 

Sd  R  P  M  R*«*rtibla 
Sln«l«  Pham 
Cadaritar-  Rva  typa 
IIS  Vsits  AC  dd 
cyria  d.3  Amr. 


•och 

GONIOMETERS  ^'rV.4V^  •••  t»o<k 

Wa  ara  AalkaHiad  Wholaaafara  far  Mirra  Swltrh 
Cara  and  carry  tk*  larfMt  ttaek  at  Allan-Bradlay 
S^anatdt.  Patt*r  A  Rraemdald  Rrlayt  Gaartftan 
Clartrla  Ca.  Salanatda  and  Ralayt  and  Haydan 
Clard  Matara  In  all  tyaadt.  Elartna  Coantara. 


fsr 

1923 


BLAN 


Inperimtntert  and  Invantort  Suppliat 

64  Dey  St.,  New  York  7,  N.  Y. 


McColpin  Christie 

RECTIFIERS 

model  MH  24  2S  list  price  $21S00 
SAVE  OVER  75% 

OUR  PRICE  $49.50 

BRAND  NEW  -  ORIGINAL  PACKAGING 

inpul — 230  volts,  3  phosB,  AC 
output — 24-28  volts,  25  amps  DC 

Coppar  tvlphidf  typa  Hrovy  duty 
Producta  d  phosa.  full  wove,  tmooHi  DC 
Last  tlMfi  2%  nppla  Will  witBilond  lAocki 
ond  momarttory  overtooda  Siia  W*  ■  1)**  i 
WctB)it  15 

LEO  SAGAL  CO. 

437  CLOVEROALE  AVI. 

LOS  ANGELES.  36,  CALIFORNIA 


SELENIUM 
RECTIFIERS 

SINGLE  PHASE 

Full  Wovo  Brid^o 

Input]  d-IS  VAC  oulputid-li  VTX: 

TypaNo.  Curraot  Ptle-o 

Ht-250  2an  Ma  t  «• 


ASSOCIATED 

COMPONENTS 
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COAXIAL 


MAST 


TUBCS 


IM’^T 


MifiiMiMm  Md*r  SS  00  mail  ofd*rt  promptly  fillod  pll  pncct  FOB  Bostoiv  Mo%i  Send 
M  O  or  cBe<k  Skipping  chorgct  lent  COD  2S%  depoiit  reguircd  on  oil  C  O  D  orders. 


SINf  COSINI  — 
SQUAOI  WAVI 
POTINTIOMlTtK 


SEARCHLIGHT  SECTION 


Oaobtt  f950  — ELECTRONICS 


OUTSTANDING  VALUES 


CATMOOl  BAY^X  ftAT--TtANSMlTTlNC 
TUBI  MAMUf  ACTUBINC  IQUIPMINT 

•  HIGH  VACbilM  HCRCUflV  PUMP  •  A  Me 

l^'-i  fftu*'  MtfTi'UTy  pump  m 

!(•«  -4  puaLp  liPeUf'Ci  pump  into  • 

I  tt.tm  p>«mp  M' 


LAtO*ATO«r  IQUIRMENT 

ttTIRLINI  «N«U»  AWT  N.  t.m 

1  J  '  MA  IM'  ^^U  boiiriT 

r  t*  ir  uiftjie 


•  RANO  NIW  lOUIPMCNT 

MNinT  M4e*«t*«ip«M  n**9i99r 
OAH  I  OupriMn  Einpw 

TBL  i  t  TiantMiHtar  •itn  SpOTM 

walki* 


WrttlikC  doEff  -  ‘-iS  <'A* 

DMM  f-n>b  nwenr  i  •'*»*  pen*. 

Ifift  ffcnr**  ne«,  SSSO  00 

•  HAPTPOM  kOUNOON.riLM  PCCOPOCP 
PfPROOUCfR  M -W  A  ln.nir.1  »u  iMny 
bnrA  N  I  P  at  film  .  *lr»^i  wHA  otrr 

oMfii  Hr»A<l  new  $170.00. 

.  LCCTUPC  TYPf  OALVAMOMCTIP  IK?  f*. 


POTCNTlOMCTf  PO  rOMOINSlPO 

TNAN^MITTIMG  MICA  POTAPV  ftWiTCHCO 
Innatrim  Will  P*rMv« 

Prompt  Atipntlon 


HI  17$  Trontmittar 
HE  T«n«k«  Unit  f«r  RC  140  Rodio 
Pont*  Traa»mittor 
0<  R  h.'$  PPl  Rafaitor  ladirotor 

ROUND  PANIC  MITIRS 
u  r 

S  •••lU  SP  rtiUT*> 

Sn«|.  4  ”$ 

r»-4  H$  SH.tw  1 .1  7'  J  M 

•»<0Kt  Sm^Ml  >$*«(. K)  tl*  4  S0 

|H  it*  4  74 

|h  Mrntou 

«Uh  vi\f  4  aliunt  4)*  4  i4 
ri-M>4mi>  |M  Ur«t<>a  .it*  4  44 
IS^I  tlSif.li  I  M  II  .>t  i'  4  •# 
(M$"IU  |M  Huti  7|*  I  44 
IH’  Hln>|m<»ri  .||« 


TIMI  DiLAY  SWITCHIS 

t  M.irxra  11 AI’  00  7  ror.  tn 
w4*erprtM.r  <'4a«  .  New  I  7$ 

'i  $4. 'Vi'  f.w.rtitao  aio4o  eontoi't  at 
4“  4  42  Aeo.Ofl  ume  f1*U7  ilO« 

41*  'rv'«i.r  New  4  00 

I'  4‘>  He<-Ai(ld  Merrur>  T^me  fletav 
luiov  Atiakr  NewOM 

TNern.o  N*UrA  WP  t«  WP  USi 
41*  <4  ''..s  Slov  AC  <i»  SA  breoka 
»'»!•  Uterraar  la  tempera 
».i-r  I  SS 

TIMI  ^ILAY^INI 

VI  .  M.  .•%»...nl  1.'  kVA  tno  r» 
>  M(  an  t  new  $14  45 

GtNtRATOR  VOLTAGI 
RIGULATOR 

‘  V  it  4'  •  >t  t«  <i$:  <1KA 

Ni  a  $14  4$ 


CABLC  AND  WIRI 
ARMOUR 

IHllA  *»  Mill- AT  KKI4  4 

-Maar  -rh-r  Mi  •  a<  allalita 

neoprini 

ro  151  4  nniilui't.ir  »t2  em  h 
t  ..t.  I  ;-'-.  *  Uubkef  r»iEeted 

PLASTIC— NYLON 

Htw^'iai  9  It  ^pra:  W  .lii.il  Ai^und 

Vfi.rti  t  <  ol  iPil  lt)a<  k  White 


4»-6K\  |M  tpin  I'lrT 

M  4|M  41*  4  74 

n  ISllV.ilU  IH  II. .»t  .41*144  "■'■■i' 

UHI  *  0  i»H  Weali.u  7('  4  40 
fO«TASLI  MITtKi 
Oinvtfiiw  IM  V4rol..n4«0  7  40  '  . 


Oinvtfiiw  IN  V4rol..n4«0  7  40 

O-0A  .P»v  IN  V4  «wi..n  .'411  17  40 
<>>;'V4n>iai  |H  t\rat..«t4U  /4  44 
0-|iai4m(«  IN  M  .oti.ii  .'AW 

•  tlA  HIO  4>»ip  Nliiuit  74  44 

ll-t  5-0V  A(  1*ut(>ul  Meter 

Wnpt.iU  A7I  li  00 


Df  ION  IfNI  STARTER  J*; 

lO'WT  11*  *  M.  -y  r,  omp  I  h  p  jji  * 

W'.^e  With  >(•«  $4  4$  7I,I4 


AMERICAN  BLOWER 
AND  MOTOR 

ir  l.K  ii.>.tur  li  «  I  |ttiO.«e  f<  HAUti 
in*  pn.  'W  r.iiati.tn  lM»a*  **77  4 
>  1 2*  h«atk  Intake  A*  dia  "iit  IA7A 
4\*  I  4S*  Hfand  rsew  $34  $$  lOJw 


DIALERS,  SCHOOLS 
AND  INDUSTRIAL 
FIRMS  INVITED 


Mldfot  ReNiyt 


COMET  ELECTRONIC  SALES  CO. 

22  WASHINGTON  ST.  BRIGHTON  3S,  MASS. 

BfACON  2-7<«l 


|-p  Til  POST 


ai;u«;v,c'«^:j,  ..JT"?,”! 

*  4*i  P  r«lbl  PK  r. 

■S:- 

.  .  'I"  or  llel  «( 
uo 

for  4n,T  "»w  »KiM 

rlv 

'  WM  •• 

AfiTpmno 

*v:r:;r* 

1"  amp  end' 

manual  ralaaaa 

'•'•'b  too  .4,uia 

O  r  »J:4«*‘»0‘!dua*ijviT 

'.r  -  <• 


Sdrvo 

Oyfpyf  XFMRS 

•’^tl-*  lo  H«,0 

I’i'I''*'*'"” 

'®R  fr*.l  t...  I 
•lodin,  ur  I 


dual  ui.it  pp«vi  i?^** 

~W.ni  •«  »"  • 

•o-'l-  M.2.  M 

AC..V0I*  ni,:p7 

'  T  '.  .,m»  tnoi  »M  JO  .i 

large  stocks  Of 

IJc':""*""*  •'“C.r. 

K»Ny‘ 

CuMctor, 


’  »•«.  (KiM  C.»l.  ■ 

1»1«  M  CuMctor, 

1“  ony  rm-  CMM  WM  Koyot. 

•  '■m  »KM**  *** 

ri,  J  l  TTI  "  “  oo-l'  '■•Ml.t,  Q.„, 

f,  yl 
yniVersa  f jencmT 


THE  BEST  IN  ELECTRONIC 
—  SURPLUS  — 

BC-010  TrantmlttRft  tplth  BC-01*  Kpeerh  Amplifler. 

4  r:u«  In  rolU  and  KxfJtev  I'nlt*  for  10.  JO.  40, 
and  •**»  Bieter  opevatlun.  Output  400  watts  Al.  Sr’d 
wat’a  A’  operate#  frota  110/1/SO  00  nmlea  Al 
faeil  Ui  HI  H  l'j0.iV0.4»»  erjK.  Rparea  available  at 
•  on.i  ti  ■»  Ki-elieat  to  Uks  new 

I’aAlied  PRICE  EACH  .  $000  » 

BE  I  Radar  Cipl*  10  IVntlBiHer.  Brand 
with  cncoplet*  *pare*  to  jneure  over  10  vwara  of  ce»b« 
iiDtioiia  nperatliK)  IzH'ludm  motor  teaivator  «et  la 
ea«-h,  all  »a*e  fui'le  plmnlMni.  ln*tru4-tK)a  hr>ok* 
etr  10  «ase«i  per  aet.  etport  pa^'kiDC.  PRICE. 
EACH  $3.j000i 

TCB.  Collint  snip  Tranvmltter  Rerelvert.  b  r  It  V. 
IN'  .  pera’i.m.  rmllu  teleph'-n*  and  raili. 'Nei'aph 
*r  Ji.  a  40  watt*.  1-5  lo  ISO  me.  t  wnpirte  with 
ail  ai^waHorte*  Kxre|jE«t.  llRe  new  onr.dlt-.in 

EACH  $<60  00 

Rearhmaitar.  2S0  watt  PartaWa  Bawrtd  AmpliRer 
Bjrvtem*.  •'*h  nine  ypeaker  rark.  t«.he«,  mike. 

•  ablew.  and  »i*afea  0{>rratVT«  from  110  i..|**.  .>oe 
ptiaae.  R'‘  ryrti^  Ai*  Kii*el!rnt  and  cmilUlofi 
linitT  PRICE.  EACH  $405.00 

PRICE.  iMi  rate  ef  itare*  $145  00 

WMtera  EleetHr  Madat  HLAS.  500  wiatt  Bound 
AmpIlOef  Bir*1em«.  i'.1n*:^tlne  of  40  watt  l>e  .\aipli- 
fter.  500  wa»T  P-wer  Amplifier  wl’h  built  tn  pi<wer 
*upt>l7.  expander  't>mpr«wa.tr  dreult.  Internal 
hU-wer  vennlail  'fi.  Rr  eraulnt  rwrtllator  r'mdt 
'•if  ira/netir  tap*-  reix  rdind.  ic*lume  and  meter  evm 
fml*.  two  -.piaker  r**  kx.  earh  with  4  Ao  wart  df- 
namtr  h^m  uni**  irperation  fr»>tn  11'  ^  *0  AC 
\ew  !*nii*e*1  i''  mple»e  with  tube#.  E*abte«.  E*onnee 
t..r»  and  InvtruE^i.-n  manual  EACH  $445  00 

RMCA  Model  0010  I  F.  BHif  Main  Radia  Tran*, 
mittar.  ?S'  i  *  '*‘*0  Kl*  *Tpe*  <*4  A  K  Fteellent 

•  ■ndit  .m  Iff'is  motor  fen.  rat  or-  PRICE. 

EACH  $475  00 

RMCA  Model  0OI9A.*H  F  Kblp  T’tn  m  “er.  enm 
piemrnt  tn  ““in  above,  for  1!  V  transmlwlon  Al 
and  AS  tno  wa’*«  •■titp'it  >*i*ellent  f  r»'=5fk'n.  le«* 
lube,  and  MU  'mr  wUh  RniO  pitwer*  ’hu  titdi  » 
PRICE.  EACH  $400  00 

RMCA,  0001  Emeffonry  Tmoaialttar  *Afi  ki*  V> 

watt*  l•■ltp^lf  wi*h  lt'115  V  IK*  fTi«'‘T  fenerator 
«e'  and  bat'ery  rliarf.nr  uni*  Kxoe'',*^^  I'ondl'lon 

1  «t«h  t.,t.K#  PRICE  EACH  $275  00 

RMCA.  0007  Lifeboat  Trantmltler- Rerolver.  ton 
Kr  f  »r  permanent  Invtallatt-  n  •  '  mpli-te  w  th  In- 
V'alled  IS  V  |t\namr<nr  Kt.  client  r.  ndltb-n 
PRICE.  EACH  $10000 

RMCA  SnOUX  Auto  Alarm  Raretver*.  mo  hr  Auto* 
mat)'  HO.S  '4  H*-4-s<fid  d^Rh  anua'iNl,  Alarm  1  nit 
I'uitipiere  with  lU'av  r.intrd  U  t  aiid  warnirf 
Ilfht  $"r  llO  V  IK'  operation  $;xcrUmt  i  itndl 
tlitn  with  full'.  PRICE.  EACH  1350  00 

RMCA.  05O«>B  H  F.  Racolvor.  2  t  <  2.1  mr..  low  radi¬ 
ation  -iiJXierhrtep.dyne  With  tule^i  Kirrilenf  fi-n- 
ditUm  PRICE.  EACH  $200  00 

RMCA.  0707  Dirartian  Findar.  <  In:  E'reu  '  Cf  n<tl^ta 
'if  res'Hter.  I>••>p.  «haft.  rotatinf  wheel  kxrellent 
1  >i>ditlo(i  i  X'ept  mliaft  lii-uxitf  not  a«ailable  Iran 
lie  t-auly  litipr.Tvl*-*!  VVithtubee  PRICE  $750.00 

Markay  Modal  ISO  AY.  I  F  Bhif  Tranvmittar.  !tl5 
.'-Oil  Kl  .  Al  and  \2  en»'*v*n  Ki.'ellenI  «  -mdi- 
t|on  PRICE  wi'l.  M«;.  11.5  V.  IN  E.A(*II  $150  00 
PRICE  with'ut  Mil  KVi'll  .  5275  00 

RC-101  Radia  Bearon  Efpt.  2“  4“  MC  r  'nver** 
>i  K  'S'*  *;»■*  1.2*  t>>  d.res.t.-Tial  tran^ml'*era 
and  rr«'<l*ir*  Ideal  for  a>r|><'’t«  for  hnminf  appll- 
'O  SI.W  and  «■■  mplr'e  eupt  Kipi-rt  pa.  krd 
EACH  $40  00 

BCR  511  Po|o  Stick'*  Walky-Talky.  Portable  low- 
pi  wer  .AM  radiotelrphiine  f  *r  2  to  5  mr  cperat.on. 
w:'h  12  p>U4  >n  tiinii.f  oUk  r«)iitaminf  <  r\«tala  for 
en*tal  rontml  nf  both  reiieuer  ahd  tran-'mltter 
T:an%iuitlet  ile>*f.ser  Hi  T4*.  i>r  thle  Hi  |{  dl  in- 
.'l>ide«  trleari  pi<  ah'rtina  an.l  "l*re*«  Talk"  Hwltrh 
a*  wrell  a*  ail  cable#  Hanae  5  Hide*  plu*  Wi'h 
1*$:  l.*.T  Vlbia'-T  pMWrr  Supply  2  toll  bai*«'rT  'l*iui 
eiertroitte '  I’-I?  mikr.  r»-ady  for  imine<hafr  ■  pera 

11  .n  PRICE.  EACH  .  $75.00 

12  Volt  OC  to  AC  Rotary  Canyarter.  n>fd  by  Kato. 
For  ya*'tir«,  worklH'au.  or  farm  inetaliatlon  O’lt- 
pu»  no  V  .  ftO  cylra  AC.  rat.M  22'.  wac  but  f«->4 
to  500  warta  All  .NFW  I  nlta  PRICE. 

EACH  .  $39  $5 

Deck  Entranra  ln«ulator«.  bowl  and  flaiifr  trpe 

*  K*  dia  w;'h  hi-aiv  faHaiiiartl  me'al  fiance  aO'l 

lieil.  Top  bell  It***  dia  X  It*,  braax  fr..|  Thru  r-«l 
Very  h:»h  loUafe  .n^iilatlon  Ind  vtiluaKy  pa.  kill 
tn  •mrtin*.  all  MAA  12  FOR  .  $10  00 

Gaeecal  Elactrir  Amflidyna  M  G  Set.  frnera’or 
t%|«r  r\  N,  n'T.  mot  r  tjiw*  r : '  vH  *.  Naxy  »i  U 
llAHI  .  11*.  tw  V  .  Ii'i  rytle#.  inot..r  rated  at  V 
III*  <'?i**'at.>r  •  •.'I'ut  2  *  V  In  at  ST5  wa*’* 
SMV  PRICE.  EACH  $00  00 

Britith  Infra-Red  Imafe  Canvertar  Tubaa,  F>>r 

■  Hn.  ;N»«wi%.x»--.'  .  Htr  Fi'f  infra  red  dite«tora.  de 
»i.e*  tluat  we  In  the  dark,  .  artiera  w.'rk.  Ubi-'-a*.  * 
l«w  eti  S;v  r T  12’.  0*'  inM*  .uni  on  .a'grr  uuantl- 
tw% 

Hundred*  of  othar  itam*.  includifif:  AN  CUT  lA 
.H.  nid.U'.T  T'ai. emitter*  ft:  7  roc,  rx.>-;bNH  nmditl  in 
t.»  new .  4''  a'  V  iatili-  .Vl'M  2  T?anNmmer«.  tii  w  wn 

■  ll'j.  n  Tt  H  I  '.ntml  It.  \.«-  IJ  A  In'  to  llfi  \.  .AC 
U.‘»ari  i.  nserter*,  Ttan*r.'rtueM  r.f  type*.  <  a- 
(.a.  ••'.*  Keliva  In*ula'.*n,  H  wl.  Fwc.  Htr*'n. 
sti'l  <*an.l  Ilf?  m  larfe  .uan’Ul.w,  H.*  .  Ku*. 

WRITE  US  YOUR  REQUIREMENTS. 

AM  Abov#  Motariol  Sybitcf  To  Prior  Solo. 

—TELEMARINE— 

COMMUNICATIONS 

COMPANY 

540  W.  27th  ST.,  N.  Y.  C. 

CABLE  TELEMARINE,  NEW  YORK 


I 


SEARCHLIGHT  SECTION 


A.  C.  VOLTMETERS 

IS  Volts,  Wostmqhouoo  NASS,  Stj**  Aouad 
Hush  bokolHo  caso  lIAff  lOSSWOlS 
ACVV)  «  $3.9S 

40  Volts,  Wostm^houso  NA-SS.  2^**  Bound 
flush  motol  caso.  black  seal#  luminous 
iDorkinqs.  (Thooo  wsro  onqlnoUy  coli* 
bralod  (or  400  cyclo  uso  but  havo  boon 
odjustod  lor  00  CTclo)  ^  l3.fS 

40  Volts.  WosUnqhouso  NA  33.  2^t**  Bound 
flush  molal  caso.  black  scalo,  lunHnous 
markinqs.  colUbrotod  lor  400  cyclos 

^  03.50 

40  Volts.  Woslon  S17.  31]'*  Bound  Hush  molal 
COSO,  block  scolo  luminous  morkinas.  cali- 
brotod  lor  400  cyclos  9  S3. SO 

7S  Volts.  Woston  S17,  2"  Bound  flush  molal 
caso  nnq  clamp  typo  mountinq.  non- 
flanqod  S2.9S 

ISO  Volts.  Woston  S17,  2^]'*  Bound  flush 
bakolito  COSO  (JAN  typo  MB24W1S0ACVV) 
^  S4.S0 

ISO  Volta,  Trtplott  332  IP.  3^]**  Bound  flush 
motol  caso  6  $4.00 


31]*  Round  Hush  bakolito  coso  with  ox- 
tornol  sortos  ros.  lor  300  volts,  scolo  coU- 
brotod  ISO.  doublo  scolo  indications  lor 
300  volt  uso  ^  SS.SO 


Al.l,  ITKMS  ARK  ItltAND  NKW-8URFLVS- 
tiL'AKANTKKD.  All  mstArlsls  shlppod  from 
slock  s.imo  (Isy  as  order  rocelved,  subjoct 
tit  prior  sale 


A.  C.  AMMETERS 


bakolito.  oxpandod  botwoon '  4  and  7 
omps.  Scolo  colibratod  100  Amps  lor 
roadinq  div.  scalo  Indicatod  by  10  S4.9S 

30  Ampotos.  TrtpUtt  332  IP,  St]"  Bound  Hush 

motol  ^  $3.S0 

30  Amporos.  Triplott  33MP,  Bound  Hush 

bokolito  0  $4.00 

SO  Amporos.  Wostinqhouso  NA-3S.  St.]** 
Bound ‘flush  bakolito  caso  2S  to  SOO  cyclos 
Iff  M.tS 

$0  120  Amporos.  Dual  Banqo.  Burlinqton 
32xC.  3^^*  Bound  flush  bakolil#  caso.  S 
Amp  movomont  oxtornal  curroat  trans- 
lormor  0  $7.M 


7S  Amporos.  Burlinqton  32  C.  Bound 

Hush  bakolito  it  $4.95 

ISO  Amporos.  Multironqo.  Coooral  Docttic 
AO-22.  2Vk**  Bound  Hush  bokolito.  S  Amp 
movomont  with  oxtotnol  curront  trans- 
lormor.  This  unit  can  oosUy  bo  modo  Into 
o  Multironqo  Ammotor  contoininq  any  or 
aU  of  lollowlnq;  S.  15.  30.  50,  75.  ISO. 
Simplo  wLrinq  dtaqrom  lumishod  vrith 
motors  or  Iros  on  roquoot 

COST  ONLY  $7.50 


RADIO  FREQUENCY  AMMETERS 


120  Milliamps,  Simpson  125,  3i]**  Bound 
Hush  bokolito.  arbitrary  linoar  scalo  coUb. 
0-10,  with  caption  Output  Units,  comploto 
with  oxtomal  thormocouplo  a  $7.50 

120  Milliamps.  Triplott.  212"  Bound  Hush 
motal  caso,  orbitrary  Uaoar  sc.  coUb. 
0-100.  black  loco.  lum.  markinqs.  no  cap¬ 
tion,  comploto  with  oxtomal  thormocouplo 
2r  $7.00 

1  Amp.  Gonoral  Cloctric  DW  52.  21]"  Bound 
Hush  motal  $3.50 

1  Amp.  Gonoral  Cloctric  DW  44,  2^]"  Bound 
Hush  bakolito  caso.  black  scolo  ia  $2.95 
1  Amp.  Woston  425,  3i>]"  Bound  Hush  boko 
lito  caso  ^  $11.00 

1.5  Amp,  Woston  507,  2t]**  Bound  Hush 
motal  black  seals  d  $3.50 

1.5  Amp.  WosUnqhouso  BT  35.  3"  Squaro 
Hush  bakolito  43  $5.50 

1.5  Amp.  Gonoral  Doctnc  DW  52.  2i]" 
Round  Hush  motol  caso.  black  scalo 

kr  $2.95 


MARITIME  SWITCHBOARD 

338  Canal  St.,  N.  Y.  13,  N.  Y. 
Worth  4-8217 


2  Amps.  Wostinqhouso  NT-35.  31^]**  Bound 
Hush  bakolito  caso,  with  oxtomal  thormo- 
couplo  'ff  $0.50 

2  Amps.  Wostinqhouso  BT-35,  3"  Squaro 
Hush  bakolito  caso  iff  $5.50 

2  Amps.  Woston  425,  3W"  Bound  flush 

bakolito  caso  ff  $9.50 

2.5  Amps.  &mpson  35.  3Vii"  Bound  Hush 
bakolito  ff  $4.95 

3  Amps.  Woston  507,  3V3"  Bound  Hush  kKiko 

lito.  black  scalo  ff  $3.95 

3  Amps.  Wostinqhouso  NT  35,  3t>]'‘  Round 
Hush  bakoUto  (IAN  typo  MB35W003rAA) 
ff  $5.50 

5  Amps.  Wostinqhouso  BT-35.  3"  Squaro 
Hush  bokolito  O  $7.50 

5  Amps.  Gonorol  Cloctric  D044.  3V]"  Bound 
flush  bakolito  it  $7.50 

$  Amps,  Gonorol  Cloctric  DW-44.  t\%*‘  Bound 
flush  bakolito  caso.  black  scalo  CP  $2.50 

9  Amps.  Gonoral  Cloctric  DW  44.  2^]'*  Bound 
Hush  bakolito  caso.  black  scalo  |9  $2.95 


Orders  accepted  from  rated  conrerno.  public 
tnxtitutlons  and  ayencies  on  open  account, 
others  please  send  2i‘.  deiMiolt.  balance 
<’  o  l»  or  I  lieck  uieh  t»r«!er  All  prices  pi  »H 
out  uarchuusc.  N  Y.(\ 


BUYS"  by  the  CARLOAD 


A  Real  Money-Saving  Yaluef 
TS  164  AR 
FREQUENCY 
METER 

77tia  1%  the  Airborne  rersl*>o  of 
Ht'  221.  t'lxnm  loniDleto  with 
orifltial  calibration  book. 

Compare  this  value  anywhere! 
MG-149H 
INVERTER 

Just  a  few  left  to  st>  st  this  on# 

I-  w  prios  ahlls  they  last. 


'75.« 


*22.51 


A  Real  Bargain  Buy! 


T-85  APTS 
TRANSMITTER 


*39.50 


Manufactured  by  Galvin 
TS-143  CPM-1 
SYNCHROSCOPES 


l«  sn  out^isrtil  fif  pri^ldon 
>tniiu»i»i  Ideal  for  ari>  eiec 
laUtraton 


*175.< 


TEST 

OSCILLATORS 
TS47/APR 


‘125.00 


llplete  With  self • 


•  >ntai: 


ed  power 
Tunes 

toi-.'iOO  Mt  with  usable  harmonh'a 
tip  to  SiM'O  M>  In  Korel  uaed  rondl 
tlon.  A  real  prectalun  Instrumoat 
priced  Well  below  Its  ortqlnnl  coot. 


ALVARADIO 

Las  An9clet  S.  Calif.,  DUnkirk  8-2211 


SIGNAL 

GENERATORS 


I-322-.4  RK  T'uvers  5  bands — R-IS 
me.,  HO-230  me  <*an  use  up  ♦*» 
third  harm*»nic  ltu.lt-in  lio  V  . 
ao  cycle  power  supply  In  ffo<>d 

cfinditlon  -  :  $»7 

l-US.  15-24  ni>  .  >5  UO  me  with 
l>ijtlt-ln  power  supply  Uood  con¬ 
dition  ...  $77 

I-12<  U-St  ric  MU-2S5  me.  with 
huilt-ln  power  supply.  Good  con¬ 
dition  . $77 


3tS 


Il'.-SJt' 


IlirrtMIC  MICiMuU 
4  omcAi 


C«M«  AMr»M.  COMPKAOIO 

All  R.rrrbAntlt«# 

.  prk«M  t  f't  uur  S  T 


WitTCAta  fLCCTRIC  rft4l:R«»lrplinn^  •<<  wittt. 

I»r«  with  ap*  *■«  'Of  Wilp  ‘T  alf.rr  H«ni*  irMu- 
mii'»r  •■n  fuMM*  A  M  (^•*•■*'0  Maty.** 

1  >0  iJr  aoh«  *. 

tM  Watt  W  C.  m  linear 

•b.|'  ur  ail-*'*  to  no  a<  >par'A. 


ntptr^r.  t»«-w  BpKlrl  NAA. 

4i«'i  aiiliniarliMP  unita  *<«» 
!:*«:<  f-Ji  rl«>»  npiiito 
ij  >11  x>if*a<i|#  n**«* 

WE  A.  OBC  QCO.  *•!  *1 


Hrrahl  uiMtrr- 
'IU««ir  ling  for 


AQ  lA'in  I'I'I 

AaiAigHaa-  tj  anfl  %0 

Niatgatian  figgeang  Sgtf  M«mU>U 

ern  •.  for  in  2(u  vai- 

AartMca*  AP4l  sni  APt-4.  giao  n«^  M 

oi*aipif‘i#  m  gilt  A  hrdrgulu*  ctmtmla 

Mggf  attiar  typa*  •<*  ttMA 


10  mfi  gOOnti* 

t  mM 

15  mfri  umiailr 
1  mr<l  10  ki  <$r 
t5  afd  >0  ka  <lr 


Ar*«rg<y  •  t  A  wt<b 

•  •l.lMg  r 

0«tg«t  1.^  •««•>»( 

Uitr  na>  \  T  \  M 
Tgawlngtign  *n  «tim 


E  t  7710. 


Phone  8E  3  8090  I 


w 

(^E3l' 


MIKNOK  ^  f  r  u  a  I 

aiUtlilfllMfl  oa  npttiAl  bImm 
1  4/lt*  diamgiar 

thick  ....  $.44 

pitr.c’i«*ifiN  i.r«  ri.  ^  tmano* 

•  ruun>l  iul*r  Irhrl  «>lh  t  nil' 
4 H VI ail  ‘mat h 
IS*,  diam  14/12"  « mv  vnd 

with  gliouldvr  S"  dtaiu  $.A4 


I>K|.<4»  niJI^TrN  —  atriM'CO 
I  tTPa  1>  C  Kiaiitfv  d'ainvtvr 
I  IS*  blade  S  I  i<*  HI  M  If 
12  volts  I4o0  KTM  |»  t  volts 

UOO  .  tIJA 

SM.BMl  M  KEf^llirjUl  ~ 
O  K  moUvl  «Htf  EFHI  m*x- 
Iroum  A  C.  volts  II 
V  C  snips  •  111  tl.!* 

^CIKCllT  BHK-IKrK — 
tu  amp  SO  Volt  DC. 
C-H  Cat.  2rl7llK4  11. 14 

Ol.AHM  41  %l.  —  to  uas  as  A 
psrmanvnt  laval  oa  satulp* 
msDl  .  41.44 

Mliilalsrv  lamp  Tl^4.  I 

volt  .11  amp  Airplaas 
^  Indicator,  Anib.  Ctd. 

J  II  for  . M 


l.smp  AMmmMj  <243 
GvnI.  1  Mailv  t>7  Hast* 
mas  Krwlali  with  Iris 
Dlsphravm  IS  volt 
lamp  .  aach  $1  44 


VIATTIItllK  MKTKK  K  1*11  4hIC— 

G  1C  tjrps  1-11  two  wlra  I  amp  111  volt 

10  cjrcls  . 4n'l.74 

BEND  FOB  FREE  BULLETIH 


AIL  raicts  r  o.a.  n  y  city 


COMMUNICATION  TRANSMinERS 

Ml  \  Haaalvl  Ml  III?  'Mllptll  III  w  rw. 
til  W  pl.wfiv  t  I  In  tl  I  Mr  221  V  AT  In- 
pot  Nvt  atichl  I7l  lbs  A4.H  A  COM- 
Fl.rTSt. 

OFMI*  AlOOflS  tfm  li  «stf  rs  MOO  wsOt 

sartpot.  Nf  W  sad  frs«n»d.  Mrers/t. 

•ad  >4«p4sspd  M»«ts/lstfssi. 

RADIO  BROADCAST  TRANSMinERS 

rOBTABLI— "TWT  Pi-50A" 

C'S  Armf  II  aatt  a<}ulpmvnt  from  roford- 
Inga  4  •  oniMtiv  !•>  sntmna.  Ill'>  HOI  Kes 
In  riVK  portabls  trunks  SrW  4  COM 

t*i  r.TK. 


COMPASS 


SONAR 


RADAR 


THIS  MONTH'S  SPECIALS*  IN; 


MAGNETRONS.  KLYSTRONS 


CAPACITORS  (oil-filled) 


OYNAMOTORS  (dc  in  unless  spec'd) 


COAX  CONNECTORS 


METER  MULTIPLIER 


TRANSFORMERS 


Do  You  Use  CLAMPS 

AN-3057- 

3—4 — 6—8—10—12 


David  Greenberg 
74  Cortlondt  S».  N.  Y.  7,  N.  Y. 
WO  2-3064 


It  will  pay  you  to  visit  us-— 
or  vrits — or  phone  your  rsdwf cements 

buis  GaficheilCq. 


SOM  WIST  BROADWAY,  N.  Y.  7 


A/so  so  ond  7S  oott  moduli  tm  stock,  I  cAon- 

aW  MfW 


RADAR  SEARCH  RECEIVER 


ARD  2 


KC|I  ll*M4'.>T:  /'rsnaiata  of  fh#  f<»nowtr<6 
I  ANTr.NN  \  IlMttTGK  tt'MI>  •CAPH 
haa  varlat*!**  Ivtictii  ant.-nnaa  i2i  d<'*tl' 
(1«*is.«t<>r  ait'1  alUsf  plate"!  tunlo*  at'.t- 

With  <  alttriat.-.i  ...,1..  I  IMrillll.K 
t«  %l|t'40AiM  )  I.hb  thtve*  alagv  pulcr  .til, 
p.ifivr  a  Irlgge*!  <if  it*,  a  p'llav  rat>-  >.00 
Irf  I  If  ml  aiL'l  au<l  *>  ainpliflt-r  a  ■  .n«ta1 
aignal  at  «>r  ar><|  a  1  v<  t  Itlrr  ps.a  e-r  a-ii' 

ply  whi<  h  ta  operative*  «>n  111  \'<iita  >• 

•  •nglv  pbaav.  at  do  to  '  4r)|  1  urrvnt 

i-guiat-d  I  ti:ht  tiwiii  iron  m'md- 

ftt  .Xlt'll  haarairrvt  fj**t4Uvn<y  <>f  loO  <  v 


Also  HANOV  FAlAffS  A  WAlklf  FAlAff S 
fecetvar  A  Ttonsmffter  conthFnef/oof  TCS. 
SCff  S04  S2I,  SC*  104/174,  AVrt/A,  and 
otAett  tor  tretd  oio  moArle.  mtfralt  manitmm 
A  «70und  ronfrot  fnitot/oftons 


PHONE  and  CW  TRANSMITTERS 


3i  w.M  RiA  RT  :ii  .1  «  >>.uin.i 

MART  NRVT  MOOILl.  in.  TIIS'.  Tl'S. 

TIIK  TflU  rsj  ne.  I.J  fr.^i  Wilu  for 


TUBES  (Nrw,  Boicd,  Guaranteed) 


TEST  EQUIPMENT 

m  .  p.'i'islsi#,  |!pi-1  arid  1vt»  h 

IVM  Avt.  *-^Ntt  Ti-TIIA  TPft-ll  tt  ari.i  nt-a  $575 

•N.w  (Mil*  N«»nir  -luaiiMtie*  Umiml 
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k  M  ATT  Madvl  JT-At  by  Jeffarortn  Travia 
2  r-hannvl.  rryaiai  r<»ntr<»llvd  raevr-trana* 
n«tttvr.  built-in  at»vakar.  hand  micrn- 
phone  I  Vntt  IH*  pu«er  aupply  Fre«) 
Zlll-I^nl  Ki  t<.  In  cfimpa*  t  atwl  •  abinat 
'omplei#  Ivaa  iiala  New  la  original  car- 
lone  In  dealvr  «juantitlva 


04  re^yett. 


I-20S  FM  Si)^nal  rifiifralors 


Priced  From  TO** 


ELECTRONIC  TUBE-MAKING 
MACHINERY 

for  moaulacturioq  rodio  tuboa,  oloctronle 
tub#*,  cothodo  ray  tubo«.  lompa.  Naw  and 
uaod.  Rooaoaably  pricod.  gatialactioa 
quoroatood. 

AMERICAN  ELECTRICAL  SALES  CO. 

A7  E  tfh  St.  Ngw  York,  N.  Y. 


SEARCHLIGHT  SECTION 


A  NEW  S  Complete  cotalopue 


COMMUNICATION  | 
DEVICES  CO. 

2331  T»cllth  Avr  N.  Y.  27,  N.  Y. 
r.ei.  couuuNiptv  tu  *0  «  sirs  s  I 


COMMUNICATIONi  CO 
tSt  QrM.wlck  RIrMt, 
Htm  Vwk  IS.  N  V 


Screws — Nuts — Woshers — Tubular  Rirets 

—  Eyelets  —  Lochwashers  —  Rubber  G'om 
mets  —  Elastic  Stop  Nuts  —  Solder  Lugs  — 
PeiRing  Type  Turret  Lugs  —  Spoghetti  — 
Banana  Jachs  &  Plugs — Eby  Binding  Posts 

—  Ri.nuts  —  Misc  Handles.  Hinges — Lid 
Braces — Knobs — Tinnerman  &  Adel  Rub¬ 
ber  Lined  Cable  Clomps  —  Fiber  Woshers 

—  Resistor  Mounting  Eoords  —  Terminol 
Strips  —  T  &  B  Solderless  Lugs  —  Power 
Potentiometers  —  Switches  —  Wire  Wound 
Resistors—  Pilot  Light  Jewel  Assemblies — 
Springs — Rubber  Feet — 23  Million  Ceromic 
Beads— and  Literally  Thousands  o(  other 
Fosteners  &  Radio  Hardware  Items. 


FOUR  FLOORS  SOLIDLY  STOCKED 


RADlDiaEPHDNES 


FOR  IMMEDIATE  DELIVERY  FROM  STOCK 


FASTENING  DEVICES.  ETC. 


WITH  CURRENTLY  REQUIRED 
ELECTRONIC  HARDWARE  ITEMS 
FOR  DEFENSE  CONTRACTS 


ALL  TYPES  OF 


SEARCHLIGHT  SECTION 


•  low  pricot 

•  volwos 

•  oquipmont 

•  componontt 

N*t«  AH 


c*n4«ti4 


EPCO 


eCMIRATOI: 

»  •».  i#4  ».  H%  rr  iM*  mt. 
AMW  PkM  M«  C7.  •  IM*  sm 
ouiiwi  «i- a  s  1  4  c.  M  4 

H**'  OA.  IfMk  M  V  414.  *11444 
r  lo^  »'l444r  B«||MUU  Wt  41  IW.  R.a  4114a 
fiwa  dri«4  cad  <)4a444i.»«  an 

•4ir  4it1t^  Braad  «*«  la  orldnal  tinin.  Mid.  te 
Bn>4u  iHianal  Krica  tV.M  aa.  1  tar  IM.M. 
RICTIIIIRS 

l.o»a4r  aulpAklc.  rWB,  is  ?.  a-r  ta  I.l  ..  4  4  •  1 

Amu  AMt.  for  1  1  t  (t-e  AUauMa)  Naa 

!.«(  aaak.  i«  tar  U.m,  IM  tar  SSST  ' 


Gasoline  Engine 
Generators 

M0I4ILIT(  HRU-l»  -aS  Van  DC.  lOM  Wall' 

l'•44.  Tr^ia-I  IM.! 

HOaCLirC  7DI1.II-M  Voh  lie.  1344  Wan- 

I  44.1.  Tr.1.4  U4.I 

AIRCNAIT  aORTABLI  C-IR  114  VoU  DC.  laa 

Malta  I  •xl.  Tmcl  1171.4 

HOMILITt  FU-»-ll4  Volt  Af  4M  rrcla.  144 

Han.  an-l  14  VIH'  14  I  A  I'niuad  . |IM  4 

0(1X0  7BI2-I1  Volt  lie.  734  Wall>  . MAI 


NiW  RA-St  RICTIFIIRS 

III  t..  44  cf  I  atew  iBBui.  aairai  a  13.4 
4-4  •  IM  aa.  rat  4i4alii.4  taiarau 


TUBES 


Brand  New  BLOWERS 


inn  UH 

I  Nil  .«• 

A7.M 
tH'/i  IM 

.'»ITL  lA  M 

M 

SAHA  2  7ft 

^*0A  ft.Tft 

7^1  A  J  M 

TWA  2  7ft _ 

mA  2  7ft  OftA  ft  2ft 

7fMA  ?•#  OU  4  7ft 

7i>7A  12.M  r<MlA  ft.7ft 

7H7B  7.ftft|Wft> 

TIMA  2  7ft  inftA  ft  7t 

7I»A  .7ft  VTM 

7I4AY  ft.7ft  ^br.)l2.M 

TlftA  7. Ml 
tPECIAL:  R«<tte<».  Wmi 
inehuuae  Hei'rrr  C^ertw 
Tubr,  4  emp  45  t.,  t  et. 
PttMU  JAMHSM 
oris.  boz.  ftl.M  Mcli.  4  fee 


TIftB 

TifA 

niA 

7i2A 

7i4B 

riSA 

7)0A 


iMrmai  riMnrW  pra|»«iiim  4*  TMtpvreture 
edjuRteM*  fmn  ftM*  to  4.'44*P'.  Bwltcb  apii 
m*  rlrcMit.  el4>Mi  uilwr  on  irmptfeium  ibeapn. 
Cap  IftM  nAlU.  Ifte.  IfA  t  ,  5  e.  I'O  f  ,  1  a 
4««>  I  A  ftM  f  Mfd  ^  IVr*iiM  UmM 
ftftt  tA.  S9m  orlclAAl  boA.  tI  M  M.:  >  ler 
ftl  M. 


TIftf  ttAO  CLiPft.  t'lenAH  RlUeitiM  i 

vllb  bArb  fur  <*b»<k  Ilf  tbriHiMb  tlitaUlAird  V 

!««•.  i*te-  if  fti  ti  M:  I4.M/C:  ftJft.ftft/Ma 

Jf^  Filament 
■b3  Transformer 

MUM  VOLTABf  riL- 
AMtMT  TRANB. 
rOBMtllft:  AwrrirAA 

rtm  w 


CAPACITORS:  Pam.  duAl  .Sft  ■««., 

4ir>v  «  >1  «  or  1X5  nid..  i::wi4  r 

•t  r.  SS*  1  5'  t  BV  Inciud 
iMMerstee  Keeter.  W«Mint-  inji  X^m*  duel  RtAndoff  lAMilAtor* 
boua*.  low  RttrfAce.  S  Iwet,  Nrw  rWigiAAl  poekinp  4  per  cAer 
oil  type.  115  f.  |A4,  4M  $2  tS  M«b— 4  fer  tlft.ftS. 

And  4ti4  AAit  1%*  MAle  TRAMSTATa  llS.Siv  t  Sft'ftft  A 
pipe  MMominw  witb  OAlrrMl  0  X4»  «.  1*0  A«p  n.M.  S  amp  diar 
riMiAMAU  pr<>>«<rtlA4  P*.  Lift  ourput  Smw  ttriglnei  pArUae 
II7  M.  Oer  erlee  M.ftft  LlM  ftiS.M.  ftl7.M  Meba  2  f« 
eAtb.  2  fer  lift  M.  ftM  ftft. 


WHIP  ANTENNA  EQUIPMENT: 

MAST  RASIS — INSULATED 

klP-tSS— I*  brA*s  nAI  «pfin(.  2*  tnauletor  0*«rel) 

Irtirb  IIS'.  WHcht;  2V  Ihu  IMIW .  U.ftft 

Ml*  XS  Mp«lA»  ATtiuA  dirertiuo  of  breckH.  4*  i  4* 
Bouiitiae.  Priiw .  . t2.ftft 

A4AST  SICTIONS  ftOR  ABOVE  BASES: 
Tubttler  Mirrl.  rnpcirr  roeted.  peieted.  X  fonl  ■retlana. 
•Erne  la  tipr  \1S-51  rAn  be  tt«ed  to  mebr  eOT 
Uf^Mb.  wtih  %IH  .M-51-M  4ft  for  !*prf  l*rte*.  gr 

fttCTlORft  MS-S4— ftft  tbtrs  MH  52.  .'.  Tfte  eA. 

BAG  BG-ftft  for  cerry.ng  ft  bsam  •rctl'Mr  ....  ftft4  AA. 


lak(;e  quantities  «f 

RADIO  TRANSMITTING  TURKS 


DYNAMOTORS; 

Ol’TPUT:  RTOTTKNO-  PRICK: 
4.V1  V  AOMA.  l)M>tM50 
275  V  ftOMA  w  Blower  ftft  4ft 
;  410  V  ftOU  M  A.  A 

220  V  100  M.\.  IVI04  4  4ft 

ftl  Ml  V  ftOOMA  HO-Mft  7  4ft 

250  V  150  MA.  HiM(7  ft  4ft 

275  V  IVtMA.  Bl»^.5  4.4ft 

lOiif)  V  900  MA.  HI>-77  7.4ft 


lypfrr: 

•  V  IM' 

•  A  V  i>r 
12  or  24  V  1>C 

IS  V  IM' 

IS  V  Itc 
12  V  IM- 
12  V  LH' 


TYPE  PRICE  PACKING 

807  $1.59  IN  CARTONS 

805  $4.75 

813  $7.50 

1622  $1.49 

954  $0.10  IN  BULK 

SUBSTANTIAL  DISCOUNTS  ON  LAKE  ORDERS 

All  lubet  ore  broad  new  stondord  brondi. ,  Tbii  oHcr  subject  to  claiage  without  aotice 
ond  prior  sole.  Termi'  2S%  deposit  with  order,  boloace  CO  D  $25.00  dollois 
minimum  order 

MANUFACTURERS: 

WANT  MORE  EXPORT  SALES?  CONTACT:  MICHEL  LEVIT 

Domestic  Dirision:  TUBE  DEPARTMENT 

METROPOLITAN  OVERSEAS  SUPPLY  CORPORATION 

1133  Broodway.  New  York  10,  N.  Y.  Telephone:  CHclsoo  3-1105 


Addraia  Dept.  E  •  •  •  All  Prlcaa  Are  E.O.R. 
Lima,  O.  •  2S4s  Dapoiit  aa  C.O.D.  Ordara 

FAIR  RADIO  SALES 

132  S.  Main  St.  LIMA,  OHIO 


3108  WK 

3106  GK 

3102  SK 

3100  NK 

Connectors 

LARGE  QUANTITIES 

IN  STOCK 

What  Types  Do  You 
REQUIRE? 

WRITE— WIRE— PHONE 


FM  Carrier  Current 
Communication  Equipment 

BRAND  NEW  G.S.  STOCK 
FREQ  RANGE  70  KC  TO  200  KC 
NOBILE  ond  FIXED  STATION  UNITS 
Mobile  ftcctivtrt  S  7-volt  inpet  ISO  00  to 
Mobile  Trenemittere  5  7-volt  inpet  power  oet- 
pef  25  worn  5100  00  eo 
Fited  Sto  Receiverft  IIOV  40  I  5125  00  e« 
Filed  Sto  Tronemittere  IIOV  50  Wottt  Ovt 
5175  00  eo 

Ftaed  Sto  Contole  ControH  wifb  S'*  Speoher 
^COA  be  lifted  for  ony  type  leitoliotioe) 
520  00  eo 

Wefttern  Electric  F-3  Hondftetft  W/Retroi  Cord 
5100  eo 

Eicor  Dvnomotorft  5  7-v  ot  22  omp  inpet— 450v 
^  150  omp  out  515  00 
Eicor  Dynomotofft  5  7>v  ot  25  omp  inpet^bOO-v 
#  .IM  omp  output  $11  00 

ABOVE  MATERIAL  ALL  BRAND  NEW 
DELIVERY  FROM  STOCK 

Stfbiect  to  Prfor  Sole 


APS-3  3cin  Search  Radar 
APS-4  3cm  Search  Radar 
SCR-717B  10cm  Search  Radar 
SO-9  10cm  Search  Radar 
APR-4  Receivers  &  Tuning  Units 
TS-12  Standing  Wave  Amplifier 
Test  Equipment  and  Signal  Gen¬ 
erators  for  10  and  3cm 


Write  for  Catalogue 

LERU  LABORATORIES,  INC. 

360  eiMcktr  St.,  Naw  York  14,  N.  Y. 
OREGON  S-3S2S 
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TAB 


TUBES 


I  17  77 

44  71 
J  4R  74 


Thais 


kK71  1  »4  IM 


OHi 


I  14  i44« 
I  74  i44 
tmt  %fi44  I  ii  jA* 

4  VMIM  44  4A7 
<>l»l  ilM 

\IIIM  I  it  /N7 


t  44  UIJ 
I  44  4II4<»% 
i  44  414 


TISTED^UARANTflD 
Writ*  f*r  QuoAtity  Pricct 

14  M  «»■  I  44  7R4  1^1 


ir/4 

I  14 


144 

1444.1 

144 

I474«t 

IMI  4414 

1144 

IH4  /44 
IN74.1 
mil 
4714 


I  14  41  44. 

I  14  4444. 

I  41  4444 
I  11  4144. 

I  11  4V  M.l 
i  44  iHiJ  4.1  444  71  4¥4 

4  ^  H  il  IMi 


1/1 

. .  Ti  »/4 

I  It  K  14  II 

I  M  X  14  KIlU  II 

!•  K  14  If  4*  444 

I  71  X  44  4  44  444 

I  ••  X  44  44  44  1^7^ 

‘  X  41  444114 


mil 

IHI* 

IHi4 

INi4 

IM17 

m/4 


II414 

m44 

1X41 

IH4J 

IH44 

IH4I 

IHM 

IH44 

IHM 

IH44 

l<  I 

H  4 

M  74. 

IMM.r 

11174. 

IM4(.| 


ilM. 
IP 74. 1 

14.41.1 
II.K. 

14.44.1 
11144. 
HIM. 
III44. 
IJM. 


II  144. 
II  14 
M  H4 


II  l>4 
II  »M. 
II  4.1 
II  114 


IN44. 
H>M.| 
irii 
1 4 111.  I 
1014 
1A4  1/4 


^  41H4 

.\i» 

i?  HUT  l«»» 
M  *'•  * 

M  *'*  ’ 

JU 

•  X  ,i  4  u 

i  /P  14  1  ^  4  ll>7 

7kl  {•  41M 


*  M  41 
I  ^  X  44 

I  S  X  M 

X  4I 
4  41  ^ 


41  M  ^1^1 
14  M  ^ 

4  M 

•» « 

I  iJ» 

*’  ”  fit? 

'ill 

I  I. 

I  II  1144 

I  S  *744 

•  44  ^1'' 

Xi  ii't 

11  iiti 

M 

I  II  ^1^^^ 

*  “  iti: 

I  II  1'  M » 

I  II  ' 

14 

I  II 

^  1144.1 

4« 

I  —  *1*' 

I  II  1H7  1141 
I  11  IHII 
I  11  IH14 
I  II  IHll 
I  n  IH14 
I  H  HI* 

I  II  M  11  I  IH 
I  41  4«  41 
I  II  ll»4  IlM 
I  II  IMJI  1 
I  ••  It  it 
14  K  t  4 
I  II 

44  mJm.I 
I  11  t>4 
41  ••  114 

I  I  H  44  H 
4«  44  11 


in 

14  il  tlt44. 

I.  « 

5  ui\ 

” .\k. 

•  ^  «•  iliV 
j*  «J  .M  .« 

“  i*  »»ll< 

S]  u  *'"• 

’4  41S1 

14  41  * 

it  H  t'*‘74. 

{J  J2  411  14.1 
JJ  ?J  411  4 
^  :2  41114.*! 
II  4114 
7"  41XM.I 

*  tM44. 

*  lil 

>  *•  t"? 

^  1H14 
It  4H1* 
t  41  4H17 

*  7t  4114  1 
4  7%  4HI»4 
7  M  4HI4 
t  M  4HP4 

I  t  41  4H4.44. 

II  M  4HM4 

It  4HJ4 


I  If  4114 
I  41  4  41 
J  14  414 
41  41f 
4*  4iM;l 
4f  4J4 
74  4J7 
I  41  4174.1 
I  11  4JM.1 
7  4*  4kM,l 
I  4*  4k44.  I 
I  4*  4fc7 
I  II  4kR 
I  ••  41  4 
I  M  41  4 
I  »•  41  44.1 
I  11  41  7 
1  4*  4N4 
I  41  4N44. 

1  74  4N74.I 
1  44  41*44. 

I  14  407 
I  1*  4117 
I  4*  fHR 
M4  4S4 
*4  447 
t  11  4SM.1 
1  J4  44174.1 
1  lU  4SH7\ 


I  II  7»4 

I  44  7^7 

4  t«  7fr, 

4  41  7|K 
I  *t  74,7  11.11 

»  tt  7,17 

;  il  ^77 

*  ••  7k7 


TI  7 


»  M  7>7 
i  »t  707 
I  tt  7H7 
4*  747 
I  f  7T7 
I  11  717 
1  !•  7W7 
1  41  7117 

I  It  x\ts% 
I  *4  714 
»  tl  7/4 
I  14  Ifv 
*  ft  1144 


1117 


41  < 


H4 


t  1*  IH7  147  II  14  1*04***' 
I  41  4.1  II  41  ••  4|»4 

I  ••  4141  79%  14  Rl  4IIII 

,  U  4J47  14*  ••  »»i 

|II•4I41  t4l4|« 

I  41  44  11  47  44  7 

I  If  1«  Ml  4  IH  4  44  »pl 

I  14  mil  14  If  4fl 

1  14  1111  II  44  4P44.I 

1  47  4114  II  4f  4»  7 


1  14  4SP1 
1  14  4M'7 
I  44  4H4.7 
J  14  4MI7 
1  It  4SI74.  I 
4  44  4lk74.1 
I  If  4M  74.  I 
4f  4SN74.1 
i  14  4SS7144.I 
I  44  4S074,I 
4  In  4SR7 
I  nf  4M7 
I  R4  41 1  7 
4  fn  411  74.1 1 
I  14  4M  7 
1  14  4  1  74. 

I  411  4lM 
I  II  41  44.1 
t  44  41  4  44.1 
I  11  41  44.  I 
1  14  41  74. 

I  4f  4144. 1 
I  4f  4l  44.  I  1 
I  If  41  4M 
I  4f  41  74. 

I  4f  414  44. 1 
I  fl  41414.1 

1  44  41174. 

I  i*  4X4 
I  nf  4Xm;i 
I  #4  41  4 

I  41  41  44. 

I  44  4>  74; 

4  11  414  11/1 
I  nf  4/T4. 

I  nf  4/1  4<. 

1  4n  7  4  4  \  1 1 
I  44  714 
Ml  714 
I  f4  717 
I  14  71H 
I  4f  711)7 
14  *1  71t7 
I  M  714.7 
1  44  71117 
1  71  TII4 
n.l  Till 


I  4f  7Hn 

I  if  74  4  llf  .l^ 
nl  74  1 
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filaments  of 

thoriated  tungsten 


Proven  Life 


Grid 


Moo-tt«dting 


CONSERVATIVELY 

RATED 


isc  **1^**®  o 


TYPICAL  TELEVISION  OPERATION 

ffwn  twbffi  in  Pwsh-PufU 

Pft^u«ncy  (MCI 
bend  Width  (MC) 

D  C.  Plot*  Velt09« 

D  C  Grid  Voltoq* 

Svnchr«niiin9  L#vel 
blocli  IrvrI 
Whit*  L*v*l 
RF  Grid  Veltog* 

(Grid  to  Grid) 

D  C  Plot*  Cwrroflf  (AMP) 

Syfuhronitir^  L*v*{ 
ftlocli  L*voI 

0  C.  Grid  Current  (MAI 

Synchroniimg  lov*l 
■lock  l*v*l 

Driving  Powtr  (apgre>.  wotttl 
Pow*r  Output  (KWI 

Syruhroniiing  L*v*l 
■lock  Uvol 


GROUNDED  GRID 


120 

14 

4000 


—200 

—  290 

—  550 


400 

160 

1000 


54  0  2 
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AMPEREX  ELECTRONIC  CORP. 


IS  WASHINGTON  STRUT,  RROOKITN  1,  NCW  YORK 
In  C*n«da  and  Newtovndlond  R*g«r«  M«t**tic  limited 
ll^tf  Srenrclide  Rond,  leoeide.  T*r*nf*.  Orttori*.  C«nod« 
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it  pays  equipment  manufacturers  to  deal  with  RCA 


it‘h 


DSCA  V** 

9lp««ria«  Sarvica* 

Twelve  held  enicineerinK  tpeiul 
iKt  devote  their  time  e«&7»«#i  r/t 
CO  the  desiicn  problem*  of  equip¬ 
ment  m«nuf4iturers  They  re 
ready  to  pitch  in  and  help  you 
at  any  time 


BIC  A  Appllcatlaa  laf I- 
aaariaa  Laharatarlas  — 

RCA  maintain*  application  lab 
oratories  at  Harrison.  Lancaster, 
and  Chicaao  The  services  of 
these  laboratories  are  at  the  dis¬ 
posal  of  all  RCA  tube  and  com 
poneni  customers 


QRCA  Circait  lavaatifa* 
float  -  RCA  carries  on 
irsdependcnt  research  in  circuit 
desiKn  for  the  esclusive  beneht 
of  Its  tube  and  component  cus¬ 
tomers.  Enicineerina  reports  are 
pros  ided  as  a  free  sers  ice 


□  ACA  Tab#  aad  Caaipa 
aaat  Oavalapaiaat— 

RCA  works  years  ahead  to  tube 
and  component  design  ^intici* 
pates  future  requiremencs.That’s 
w  hy  you  get  tbe  types  of  cube* 
and  components  you  want  whtm 
you  want  them. 


yA-r 

"ill 


BRCA  ImlmTliif  lit* 

ftf -RCA  CFchniial 
bullccms  and  data,  rovrrina  ihe 
>pn lAcaiioni  and  oprraiinK  con- 
diiioniof  RCA  lubes  and  compo 
fwntv  are  ihe  most  auihoritaiive 
and  comprehensive  in  ihe  held  _ 


QACA  Maaafactarlaq 

Facllitiat-  RCA  tubes 
and  components  are  manufac- 
curei!  inmexiern  plants  equipped 
largely  with  RCA-dcsigned. 
precision  machinery— your  assur¬ 
ance  of  uniform,  dependable 
quality  tubes  and  components 


;  lu 


DACA  Owolify  CoNtrol— 

Quality  controls  begin 
with  the  raw  material  and  are 
followed  through  in  every  suc¬ 
cessive  step  of  manufacture  and 
assembly  That  *  why  RCA  tubes 
and  components  are  consistently 
reliable 


ORC*  t«l«t  miR 

•ft*  C«fvU«  —  A  siaff  of 
seasoned  sales representaiivesar* 
within  convenient  reach.  They're 
available  u  hrm  you  want  them. 
In  addition,  a  staff  at  the  Home 
Office  devotes  its  time  txelm- 
fit  tty  to  expediting  your  orders. 


n 

RC*  Mairtxl  OttlMf— 

■VJS  ACADittributiaw-RCA 

in 

ACA  Ppicbi9-  .Mass-pro- 

Kfl 

RCA  maintains  three 

mAinuins  bulk  lube  and 

u 

duition  techniques  and 

1  Ufl 

conveniently  Icxated  district  of¬ 
fices  in  Harrison.  Chicago,  and 
Los  Angeles  to  serve  equipment 
manufacturers  You  can  get 
prompt  service  from  the  office 
nearest  you 


component  stocks  in  three  ware¬ 
houses  strategically  Icxated  in 
jersey  City.  (Chicago,  and  Los 
Angeles  for  quick  service 


the  RCA  Preferred  T>pc  Plan  ’ 
have  consistently  operated  to  re¬ 
duce  manufac  luring  costs— w  huh 
mean  lower  prices  to  >ou. 


Sales  and  Product  Directory 


ERC*  ■•vlaanrlnf  L««R> 

•rshl^  — The  vast  re- 
KMirces  of  experience  and  ability 
that  account  for  RCA't  engineer¬ 
ing  leadership  in  tubes  and  com¬ 
ponents,  are  of  direct  benefit  to 
RCA  customers ...  a  Anal  reason 
why  li  pays  to  deal  with  RCA. 


1.  General  sales  information  or  re¬ 
quests  tor  applicaiittn  engineering  assist¬ 
ance  on  receiving  and  television  picture 
tubes,  communications  and  industrial 
tubes,  power  tube  fittings,  electronic 
components,  and  test  and  measuring 
equipment: 


liquipment  Sales  Field  Representatives 
at  the  RC;A  Sales  Office  nearest  yt)u: 

(»»T  9^4  Statff  StrMt  A44r*ss  Hr. 

HarrisM.  N  t.  4IS  S.  Sth  St.  HsmsM  «  MOO 

Ot.fRfR  n.  111.  SIS  f  MIirrii  St.  Wh.tRlMlI  4  SfOC 

iM  AnfRlRs  U.  (Rlif  4}Q  S.  Irr  AtCtR  St.  MrAisrr  S  M;1 

2.  Inquiries  relative  to  technical  bul¬ 
letins:  Commercial  Engineering.  RCA, 


415  South  5th  Street,  Harrison,  N.  J. 

3.  Orders  and  inquiries  on  orders: 

Tubes:  RCA  warehouse  serving  you: 

jRfsRf  (iry  WRrebRMR,  CCA  ClixRfR  WRfRARVM,  CCA 

U  f  ItbRnfR  ClR<R  see  I.  lllMIRtt  St. 

jRfstV  City  S,  N.  J.  CkicRfR  II,  III. 

AKrrr  !#««#•  4  1100  CtiWR:  UlMtRlwII  i-mO 

Iri  AnfRlRs  Wr#rI»r«m.  CCA,  470  S.  Sm  PrOtr  Si. 

Lri  AfsfRlRR  13,  Calif.  PWr;«JU4iirii  0-3471 


U  RADIO  CORPORATION  of  AMERICA 

w  ELECTRON  TUNES  AND  COMPONENTS  NARNISON.  N.  J. 


! 


